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CHAPTER 4

CONSEQUENCES OF THE PROPOSED ACTION
AND ALTERNATIVES

This chapter discusses anticipated direct and
indirect impacts of the Proposed Action, two
aternatives, andtheNo Action Alternativefor
the SOAPA. In addition, irreversible and
irretrievable commitment of resources, and
residual adverse effects are described. The
Proposed Actionisdescribedin Chapter 2 and
it basically involves developing expanded
mining facilities on 1,392 acres to continue
mining on the existing 7,960 acre South
Operations Area Project. Theimpact analyses
in this document will address only the
incremental effects that could occur and not
the total effect from both the existing and
approved operations and proposed SOAPA.
Cumulative impact are addressed in Chapter
5. A comparison of impacts between the
Proposed Action and alternatives is
summarized at the end of this chapter.

The two alternatives considered are: (1) the
Proposed Action with backfilling of the Mac
pit; and (2) the Proposed Action with
modified waste rock disposal facilities.

Potential mitigation and monitoring measures
developed in response to anticipated impacts
are discussed for each resource. All actions
listed as mitigation measures have been
developed by BLM and are not part of
Newmont’ sProposed Action. Thesemeasures
could be required by BLM or other regulatory
agencies as a condition or stipulation of
approval and authorization of the SOAPA.

Irreversible and irretrievable commitment of
resources and residual effects that would
likely occur asaresult of the Proposed Action
or alternativesarediscussed for each resource.

Continued operation, closure, and reclamation
of the SOAPA would result in an irreversible
or irretrievable commitment of various
resources. These resources would either be
consumed, committed, or lost during and after
the life of the project. Nonrenewable
resources, such as mineralsin the ore, would
be irreversibly committed during ore-
processing operations. Irretrievable
commitments are those that are lost for a
period of time. Residua effects would be
thoseimpactsremaining after implementation
of mitigation. Cumulativeeffects(discussedin
Chapter 5) result from incremental effects of
the action when added to other past, present,
and reasonably foreseeable future actions.

GEOLOGY AND MINERALS

Direct impacts of the Proposed Action and
alternatives (except the No Action
Alternative) on geologic and mineral
resources would be limited to excavation and
rel ocation of wasterock and processed oreand
theremoval of gold. Backfilling of theMac pit
wouldreducethelikelihood of futurerecovery
of known gold reserves. These direct impacts
would not be mitigated.

Indirect impacts would involve potential
discharge of acidic water from waste rock
disposal facilities and refractory ore
stockpiles. Ongoing and proposed waste
encapsul ation and monitoring programswoul d
be expected to adequately prevent these
potential indirectimpacts. Potential instability
of waste rock disposa facilities, tailing
storage facilities, and pit slopes would be
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prevented through proper
construction.

design and

Predicting sinkhol e devel opment from mining
activities requires consideration of site-
specific geology, hydrology, topographic
information, and climate. Sinkhole
development is most likely in areas where
carbonate rocks are at or sufficiently near the
ground surface. These conditionswould allow
for the collapse of subsurface cavities, or
piping (washing out of granular material) of
the overlying soils into those cavities. Either
of these processes would result in enough
displacement of the cover materialsto impact
the surface topography. If the cavities occur
within deep carbonate deposits overlain by
thick consolidated material, a collapse would
be unlikely to impact the surface topography
(BLM, 2000b).

A large area that could potentially be
susceptible to sinkhole development was
identified north of the South Operations area.
Thisareacontainsfew buildings, major roads,
or other infrastructure. Critica mine-related
facilities such aswaste rock storage facilities,
heap |leach pads, and mill and tailingsfacilities
are not located within thisarea. A segment of
apower line associated with the Gold Quarry
Mine occurswithin the area. Other non-mine-
related features of notelocated withinthearea
includes a 2.5-mile segment of Maggie Creek
and a 2.5-mile segment of Highway 766.
[Figure 4-Olillustrates this area of potential
sinkhole development in relation to the
predicted 10-foot drawdown contour.

It isimportant to note that information on the
depth to carbonate rock and thickness of cover
materials is based on limited subsurface
information. The site specific risk of sinkhole
development will depend, in part, on site

conditionsincluding depthto carbonaterocks,
mineralogical and hydrological characteristics
of the carbonate rock, size of new or pre-
existing voids in the carbonate rock,
properties of the overlying materials, and
hydrol ogic changesinduced by thecumulative
mine dewatering and water management
activities (BLM, 2000b).

Direct and Indirect Impacts

Proposed Action

Direct impacts of the Proposed Action on
geologic and mineral resourceswouldinclude
relocation of approximately 408 million tons
of waste rock and 118 million tons of
processed ore to various waste rock disposal
facilities, tailing storage facilities, and leach
pads. In addition, several million ounces of
gold would be extracted from the geologic
resource.

Indirect impacts of the Proposed Action could
arise from placement of potentially acid-
producing material in waste rock disposa
areas and refractory ore stockpiles. Rain and
snowmelt infiltrating through waste rock and
ore piles could potentially cause an acidic
discharge through contact with these
materials.

The SOAPA would produce potentially acid-
generating wasterock. The Gold Quarry North
and South WRDFs are designed to
accommodate potential acid generating rock.
Potential impacts from acid rock drainage are
expected to be low because of construction
techniques, the capture of any drainage,
monitoring, depth to groundwater (Chapter 2,
South Operations Area Waste Rock Disposal
Facilities, and Resource Monitoring), and low
precipitation in the area.
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Wasterock issampled at least daily. Grab
samples, taken from each waste polygon
which is outlined and determined
according to statistical analyses,
arecomposited and theweighted averageis
measured biannually. The samples are
analyzed for heavy metals and acid base
accounting.

Theissue of acid production was evaluated in
the original EIS (BLM, 1993). The SOAPA
calls for an increase in mining of refractory
ore. Therefore, therelative proportion of acid-
generating rock resulting from the Proposed
Action may be higher. However, Newmont
proposes to use the same procedures for
handling potentially acid-producing waste
rock and refractory ore stockpiles as those
anayzed by the BLM (1993).

Encapsulation of acid-producing waste rock
within the middle of waste-rock piles under
the provisionsof the Refractory Ore Stockpile
and Waste Rock Dump Design, Construction
and Monitoring Plan is expected to prevent
any impacts of acid production (Newmont,
1997b, Appendix B). Waste rock would be
monitored for wasterock chemistry inorder to
properly route the materials to an
encapsulation site. Additional information
about encapsulation was provided in the
section on Existing Operations in Chapter 2.

Refractory ore stockpiles may be a source of
acid drainage over the life of the operation.
These stockpilesarenot expectedto exist after
project closure and, therefore, have a
relatively short-term potential for producing
acid drainage. The following factors are
expected to adequately mitigate or detect
potential formation and discharge of acid
water: (1) acid-neutralizing soils and
relatively deep water table; (2) construction of
compacted clay pads beneath stockpiles; (3)
temporary closure of stockpilesolder thantwo

years, and (4) Newmont’'s monitoring
program.

Alternatives

Direct and indirect impacts on geologic and
mineral resources for the two action
aternatives would be essentially the same as
those resulting from the Proposed Action,
with the exception of burying mineralized
gold resources in the Mac pit. Known gold
resources of up to 70,000 to 80,000 ounces of
gold may be lost by implementation of this
aternative. The backfilling alternative would
also eliminate the pit walls as astudy areafor
geology and paleontology.

No Action Alternative

The No Action Alternative eliminates
proposed future expansion and avoids
potential direct and indirect impacts of the
Proposed Action and other action alternatives.
It also eliminates the recovery of severa
million ounces of gold from the geologic
resource.

Potential Mitigation and
Monitoring

Newmont would continue its program of
waste rock sampling in order to monitor
potentially acid generating rock. Thesampling
and handling of waste rock to prevent acid
rock drainage is described in the Refractory
Ore Stockpile and Waste Rock Dump Design,
Construction and Management Plan
(Newmont 1997b, Appendix B).

Irreversible and Irretrievable
Commitment of Resources

Approximately 526 million tons of material
would be removed from the Gold Quarry pit
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and stored on the surface. Several million
ounces of gold would be removed from the
geologic resource.

Residual Effects

No unmitigated residual effects to the
geologic resource would be expected.

PALEONTOLOGICAL
RESOURCES

It is possible that expansion of the Gold
Quarry pit into the Carlin Formation could
expose subsurface paleontological deposits,
but this eventuality cannot be confidently
predicted through available data or further
surface inspections.

Direct and Indirect Impacts

Proposed Action

Impacts on fossils would be direct, caused by
physical disturbance. Because fossils are
usually buried, thereis no way of confirming
their location or distribution until excavation
occurs. In terms of potential in-situ fossil
materials, most of the actions would involve
disturbance of unconsolidated soil levels that
areunlikely toyield significant materials. The
principal disturbance of potential fossil
bearing deposits would be the deepening and
expansion of the Gold Quarry pit. Although
the potential for unique or important fossil
material in the mine area appears low, mine
crews and supervisory personnel would be
made aware of the potential for encountering
fossils, and should notify the BLM authorized
officer if any vertebrate fossils are
encountered.

Alternatives

Impactson pal eontol ogical resourcesresulting
from either of the two alternatives would be
the same as those discussed under the
Proposed Action. Impactswould belimited to
areas of development. Backfilling the Mac pit
in Alternative 1 would eliminate the pit walls
as a study area. Pit walls can be regarded as
study areas but the safety issue of access
would have to be addressed.

No Action Alternative

The No Action Alternative would eliminate
potential impactson pal eontol ogical resources
in areas of proposed development. Closure
and abandonment of the South Operations
Area would involve soil replacement,
regrading, recontouring, and other reclamation
activities that may cover or uncover
previously unknown fossils, depending onthe
location and type of disturbance.

Potential Mitigation and
Monitoring

When fossils are discovered during mine
development or operational activities, steps
would be taken to identify them and preserve
them, when appropriate. Newmont would
contact the BLM to determine the steps
necessary for recovery of fossils.

Irreversible and Irretrievable
Commitment of Resources

Anirreversible and irretrievable commitment
of paleontological resources would occur asa
result of the Proposed Action if fossils are
encountered. However, additional information
about the resource would be obtained and an
assessment of the significancewoul d bemade.
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Residual Effects

No resdual effects on paleontological
resources are anticipated as a result of the
Proposed Action or aternatives.

AIR RESOURCES

Air quality in the project area would be
dightly affected by the SOAPA. The only
effect of the amendment would be a slight,
short-term increase in particulates and diesel
exhaust emitted during construction activities
and from wind-blown fugitive dust from a
17.5 percent increase in disturbed areas,
assuming no concurrent reclamation.
However, the small increase in particulate
emissions would not cause violations of
National or State of Nevada Ambient Air
Quality Standards.

Direct and Indirect Impacts

Proposed Action

Under the Proposed Action, no expansion of
Mill 5, the oxide ore treatment plant, or Mill
6, the refractory ore treatment plant, would
occur. Therefore, the modeled ambient air
concentrations described in Chapter 3 would
not increase. All criteriapollutant emissions
except 24-hour PM ,, (NO,, SO,, CO) from
these facilities are currently less than 10
percent of the levels allowed by the
National and State of Nevada Ambient Air
Quality Standards.

PM, in the form of fugitive dust emissions
are directly related to the amount of material
processed and the amount of disturbed land
exposed to wind-blown erosion. The process
rate would not increase under the Proposed

Action. However, the amount of disturbed
land would increase by 17.5 percent (7,960
acres presently to 9,352 acres with the
amendment). Therefore, fugitive dust
emissionsduring expanded oper ationscould
cause a maximum increase of ambient air
concentrations by 17.5 percent to 105 pg/m®
for a 24-hour period and 27 pg/m? for the
annual average. This value would be 70
percent of the 24-hour and 54 percent of the
average annual allowable Federal and State of
Nevada Ambient Air Quality Standards (150
pug/m® and 50 pg/me, respectively). The
amendment would not cause any exceedance
of ambient air quality standards.

Mercury isacommon element in therocks
that are being mined at SOAP and isto be
mined at SOAPA. Mercury isa persistent,
bioaccumulative element. Mercury
emissionstotheair areassociated with dust
particles from traffic, and ore and waste
rock handling. Fugitive emissions of
mercury are estimated at 29 pounds per
year. Emissions of mercury from the
roaster stack and other point sources are
estimated at 50 pounds per year. The two
sources of mercury areemitted at arate of
approximately 0.01 pounds per hour. EPA
considersair emissionsof 1,850 poundsper
year of mercury tobeasignificant level for
mer cury ore-processing facilities (40 CFR
61.52). Mercury in the air ultimately is
deposited on soils or water where it can
then enter thefood chain. Sincemercury is
a persistent, bioaccumulative element, it
alsofindsitsway into humans. Samplingin
soilsand water in the Maggie Creek Basin
has not detected a change in background
mercury levels,

Therearel2other hazardousair pollutants
that would beemitted from SOAPA besides
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mercury (presented in the air quality
section  of Most of the
hazardous air pollutants are heavy metal
compounds that ultimately fall out of the
air column and impact soils and waters.
However, sampling for thesehazardousair
pollutants shows no change above
background levels. Heavy metalscontribute
to health effects on organs and nervous
systemsaswell asthenor mal functioning of
these systems. There are no permit
l[imitations on the emission levels of
hazardous air pollutants for the metal
mining industry, but mining facilities must
attempt to minimize hazardous air
pollutant emissions as much as possible.
Newmont has state-of-the-art controls on
its major point sources which serve to
control themajority of emissionstoair, but
since the metal compounds ar e associated
with the ore and waste rock, the handling
of these materials contribute to fugitive
emissions. Newmont waters all roads, all
working areas, and all transfer points on
conveyors to try and control fugitive
emissions.

The monitoring of PM,, showed elevated
levelsduring 1994 which wer e attributed to
wildfires. PM,, levels would be expected to
remain similar to existing levels, or be
slightly elevated. Construction and
enlargement of the Property Leach Pad 2,
Non-Property Leach Pad, Refractory Leach
Pad, and relocation of the James Creek
tailingfacility would likely changethelocal
pattern of fugitive dust but isnot expected
toincreasetheexisting levelsby morethan
17.5 percent.

Alternatives

Air quality impacts under either aternative
would besimilar to the Proposed Action. Haul
road configurations would be changed under
Alternative 1 and fugitive particulates would
be generated in locations north and west of the
Gold Quarry pit. Haul miles would likely be
greater, resulting from alonger haul upgrade
to the Mac pit. Haul trucks exiting the pit at
the southwest corner would travel more than
8,200 feet to reach the Mac pit versus 3,000
feet to reach the South or James Creek
WRDFs. Haul trucks exiting the pit on the
east side might have to travel 12,000 feet to
reach the Mac pit versus less than 6,000 feet
to reach the North WRDF. Therefore, diesel
combustion emissions would also be greater
than under the Proposed Action.

No Action Alternative

Under the No Action Alternative, mining
operations would cease around 2001. The air
quality would returnto pre-mining levelsafter
reclamation of disturbed areas is complete.

Potential Mitigation and
Monitoring

No mitigation measures are proposed, as
Newmont’ s application of Best Management
Practices (Handbook of Best Management
Practices, Nevada State Conservation
Commission, 1994) aresufficient to meet state
and federal standards.
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Irreversible and Irretrievable
Commitment of Resources

Noirreversibleor irretrievable commitment of
air resources would result from the Proposed
Action or dternatives.

Residual Effects

No residual effectsto theair quality would be
anticipated as aresult of the Proposed Action
or aternatives. Following mine closure and
reclamation, air quality would be expected to
return to pre-mining conditions.

WATER RESOURCES

The SOAPA would require continued
dewatering as the mine pit deepens and
ultimately extends approximately 1,805 feet
deep below the pre-mining surface, 350 feet
deeper than previously analyzed. Declining
groundwater levels surrounding the mine pit
would create a cone of depression that would
affect flows of some springs, seeps, and
streams in the study area. When dewatering
ceases at the end of year 2011, the Gold
Quarry pit would begin to fill with
groundwater; water depth would approach 95
percent of the observed pre-mining water table
elevation after 60 years (HCI, 1999).
Maximum drawdown would be expected
around 2011 and flows from impacted
springs, seeps, and streams would begin to
recover as the water table approaches pre-
mining levels.

Most springsin the mountains are supplied by
perched aquifers (not hydrologically
connected to deeper aquifers) and therefore
are not likely to be affected by mine
dewatering. Based on the extent of

groundwater drawdown predicted by a
numerical groundwater model (HCI, 1999) up
to 5 spring and seep sites could be impacted
through reduced or lost flowsinthevicinity of
the Gold Quarry pit beyond the 25 sites
analyzed in 1993. Some of these sitesinclude
more than one spring or seep located in a
group. The Carlin“Cold” Spring system used
by the town of Carlin asawater supply source
is predicted to have a significant reduction in
baseflow. Some water wells aso may be
impacted by the cone of depression; however,
only two existing private wells are predicted
to be completely dewatered. Groundwater
level drawdown would extend asymptotically
andresult inanirregular pattern, in plan view,
extending three to 18 miles around the mine
pit ar ea. Maximum impacts on springs, seeps,
and groundwater levels would occur roughly
between years 2000 to 2050 (HCI, 1999).
After nearly 150 years, groundwater is
anticipated to recover towithin approximately
8 feet of pre-mining levels.

Excess water from the dewatering system
would continue to be discharged to Maggie
Creek under the Proposed Action. Changesin
Maggie Creek water temperature are
minimized through the use of acooling tower
for discharge water; hence, Maggie Creek
water temperature would not affect Humbol dt
River water temperature. Stream erosion has
been minimized through the use of bank
stabilization measures. During thedewatering
period, maximum dischargein lower Maggie
Creek could be as high as 65 cfs (29,000
gpm). Thisisadecrease from flowsof 104 cfs
(46,400 gpm) analyzed in the original EIS
(BLM, 1993). No impacts on surface water
quality are alowed by Newmont’s current
discharge permit. Currently discharged
untreated water does not exceed National
Pollutant Discharge Elimination System
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(NPDES) water quaity standards. Anexisting,
but currently unused water treatment facility
would be employed, if necessary, to meet the
standards. Thetreatment facility wasdesigned
to treat 20,000 gpm, and treatment for arsenic
was amajor design feature.

The cone of depression is predicted to reduce
baseflows in some streamsin the project area
during and/or after the dewatering period.
Affected streams would include lower Fish,
middle and lower Marys Creek (primarily the
Carlin “Cold” Spring), lower Maggie Creek,
and upper Lynn Creek.|Figure 4-1|shows the
stream reaches within the 10-foot drawdown
contour. Baseflow in the Humboldt River
between Carlin and Palisade could be reduced
by as much as 5 cfs after dewatering ceases.
(The 1993 analysisindicated areduction of 19
cfs) Lowest average monthly baseflows
priorto mining werein September and October
with rates of 26 and 46 cfs, respectively.
These reductions in surface water baseflow
would be most significant during the first 10
to 20 years after cessation of mining. It is
predicted to take up to severa decades for
baseflow in some streams to completely
recover to pre-mining conditions; the
Humboldt River may have baseflow
permanently lowered by 1.5 cfs.

The Gold Quarry pit ispredicted to eventually
fill with groundwater to an ultimate depth of
approximately 1,370 feet. Thepit lake surface
is predicted to be near 5,091 feet elevation
above mean sea level. The groundwater level
near the pit lake is predicted to recover to
approximately 8 feet below the pre-mining
water table after around 150 years, and to take
around 60 years to reach 95 percent of this
level, or 38 feet below the pre-mining water
table (HCI, 1999). Most of the pit lake would
form during the first 10 to 20 years after the

dewatering system is discontinued. A study
utilizinglaboratory testsand computer models
was conducted to predict the quality of water
that would collect in the mine pit (Geomega,
1997b). Ultimate quality of mine pit water is
predicted to be similar to or better than
existing groundwater in the ore zone because
of: (1) carbonate rock in the pit that prevents
development of acidic conditions; (2) removal
of the mineralized zone and associated
sulfides and groundwater during mining; and
(3) adsorption and deposition of trace metals
on ferric hydroxides.

Direct and Indirect Impacts

Direct and indirect impacts on groundwater
and surface water resourceswould result from
the SOAPA. These impacts would be
associated primarily with the dewatering
activitiesnecessary to allow continued mining
below the water table.

Few additional direct and indirect impacts
associated with the Proposed Action beyond
the impacts approved by the BLM (1993) are
expected. Some impacts could occur as a
result of new or expanded mine facilities.
Disturbed areas such as waste rock disposal
facilities, ore stockpiles, leach pads, mine pit,
pipeline corridors, roads, and ancillary
facilitieswould haveincreased erosion Waste
rock and ore stockpiles also would have
potential for generating acidic drainage.

In 1993, the BLM anayzed potentia
dewatering effects based on computer
modeling that predicted a 10-foot drawdown
contour line that encompassed an area of
152,000 acres. The computer modeling
conducted for the SOAPA predicted a 10-foot
drawdown contour line that is 17 percent
larger than the 1993 contour. Theincremental
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areafor potential drawdown is approximately
26,000 acres. Significantly, the predicted
drawdown contour encompasses very small
incrementsof stream reaches, springs, riparian
habitat, and grazing areas, compared to those
analyzed in 1993. Additionaly, the predicted
drawdown contour line in 1999 has some
major contour changes that have the effect of
reducing the miles of streams and acres of
riparian areasthat are predicted to be affected
by water drawdown in the incrementaly
expanded study area. Asaresult, thisEISwill
analyze only the incrementa effects.
Cumulative effects are analyzed separately in
Chapter 5.

Proposed Action
Dewatering System

Groundwater is currently pumped from wells
at the South Operations Area for purposes of
keeping the mine dry, milling, processing,
environmental controls, and other related
activities. Dewatering of the mine pit would
be extended until the end of year 2011, to
allow continued mining laterally and at depth.

The rate of groundwater pumping would
continue at flow rates lower than those
anayzed in the origina EIS (BLM, 1993).
After 2011, groundwater withdrawal would be
significantly reduced to meet continued ore
processing and reclamation demands for
approximately fiveadditional years. Predicted
groundwater withdrawal rates until the end of
year 2011 are presented in[Figure 4-2.

A hydrogeologic numerical modd was
developed to predict necessary dewatering
rates at the Gold Quarry Mine (HCI, 1992,
1996, 1999). A dewatering rate of up to
42,000 gpm was anayzed in 1993 (BLM,

1993). Dewatering pumping rates of up to
25,000 gpm are expected during thelife of the
proposed project (HCI, 1999)
Currently, the average annual pumping rates
are less than 20,000 gpm (Newmont, 1999c).
Following the completion of the Gold Quarry
mining operations, pumping rates would
continuefor approximately five yearsat arate
of 2,500 gpm to support process operations.

Excess water from the dewatering system is
currently used in mine operations, ore
processing, road watering, work areawatering,
irrigation and is also discharged in Maggie
Creek below Maggie Creek Canyon and
would continue to be discharged for the
additional mining period. During periods of
high natural flow in Maggie Creek, excess
mine water would continue to be stored
temporarily in the Maggie Creek Ranch
Reservoir.

Water Treatment System

A water treatment system was installed.
However, the treatment plant was used for
only one month, because arsenic (metal of
primary concern) levelsof the untreated water
never exceeded the NPDES water quality
standards (Pettit, 1998). Water quality would
continue to be analyzed regularly. It is not
expected that the NPDES water quality
standards would be exceeded. However,
should this occur, the water treatment plant
would be put into operation.

Water Storage Reservoir

The existing Maggie Creek Ranch Reservoir
and its operation were discussed in the
original EIS (BLM, 1993) and is not a part of
the SOAPA proposal. However, its operation
is still affected by the SOAPA. The existing
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Chapter 4 - Consequences of the Proposed Action and Alternatives

Maggie Creek Ranch Reservoir hasacapacity
of 6,000 acre-feet compared to its capacity in
1993 of 2,700 acre-feet. The reservoir alows
Newmont to withhold discharge to Maggie
Creek during high-flow periods. Under its
current operation the reservoir has never been
completely filled. Any flood waters that
exceed the capacity of the reservoir would be
discharged to the unnamed tributary of
Maggie Creek through the spillway. Water
storage in Maggie Creek Ranch Reservoir
would continue during the extended period of
themining operations. Thereservoir would be
used for ranch purposes post-mining.

Stored water in the reservoir is released to
Maggie Creek by pipeline during the
remainder of theyear in order to make storage
avalable for the following spring runoff
period. During 1997, discharge was routed to
Maggie Creek Ranch Reservoir twice in the
first quarter during high flows in Maggie
Creek. Approximately 1,350 acre-feet werein
temporary storage at the end of the first
quarter. This water was released during the
second quarter. Approximately 525 acre-feet
remained in temporary storage at the end of
the second quarter. Water management would
be similar under the Proposed Action. A
maximum rate of about 10 cfs (4,500 gpm) of
water is released from the reservoir if
dischargefromthefull reservoir isdistributed
evenly during a 10-month period each year. A
discharge structure containing a concrete
gtilling basin, and channel constructed with
riprap, transfers water to the Maggie Creek
channel. Releases are also made from the
reservoir to meet irrigation demand on land
adjacent to Maggie Creek during the growing
season. Between 1,800 and 4,900 acrefeet per
year (1,100 to 3,000 gpm per day over 90
days) were used for this irrigation diversion
annually in the period from 1994 to 1998, and
similar annual amounts are expected to be
used for irrigation in the future.

Seepage from the Maggie Creek Ranch
Reservoir recharges groundwater in the
underlying aluvium and Carlin Formation,
causing some additional groundwater
baseflow in lower Maggie Creek Basin.

Groundwater Flow Model

Numerical modeling of groundwater flow
systems in the South Operations study area
has been conducted in conjunction with
Newmont by HCI (1992, 1996, and 1999).
The model produces a prediction of the
amount of groundwater that must be removed
from the mine pit area, providing the basisfor
designing an effective dewatering system. In
addition, the model predicts the extent of
groundwater drawdown, or cone of
depression, that would result from dewatering.
Impactson baseflowsinthemodel ed areaal so
are predicted. Finally, the model predicts the
rate at which groundwater would flow into the
mine pit after dewatering operations cease.

The model uses the computer program
MINEDW to predict three-dimensiona
groundwater flow with an unconfined water
surface using thefinite-element method (HCI,
1992). This program was developed to solve
problems related to mine dewatering and has
specia attributes (e.g., smulation of an
excavation and cal cul ation of the seepageface
on the pit wall) for that purpose. Geologic,
hydrologic, and climatologica data were
incorporated into the conceptual
hydrogeol ogic model describing groundwater
and surfacewater flow inthe study area. BLM
has reviewed and approved the application of
the model to the Gold Quarry Mine (Sandia
National Laboratories, 1998). The model was
calibrated to known conditions, such as
rechargevalues, water level elevations, stream
baseflows, and hydraulic testing results
(drawdown and recovery tests). The BLM
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subjected themodel calibrationtoanintensive
review in late 1998 and early 1999. Mode
calibration is an ongoing activity and will
continue in the future to refine predictive
capabilities and improve efficiency of
dewatering operations.

Aswith al groundwater models, MINEDW is
apredictivetool, the effectiveness of whichis
afunction of the hydrogeol ogic data utilized.
Newmont has developed a comprehensive
hydrologic database in the mine pit area as
well as the surrounding region to support the
model. Supplemental USGS regional
information was incorporated into the
numerical model in areas, such as boundary
regions, that lack detailed hydrogeol ogic data.
Predictions of groundwater drawdown and
baseflow impacts must be considered with the
understanding that actual conditions may
deviate from the predictions. For purposes of
thisEIS, the predicted maximum extent of the
10-foot drawdown contour line was selected
to represent the general area of hydrogeol ogic
impact. It was selected because it
approximately representsthelimit of seasonal
variation in the water table. The 10-foot
drawdown contour was created by selecting
the maximum extent of drawdown in any
modeled year; thus, the drawdown contour
does not represent the actual drawdownin one
specific year, but the maximum extent of the
10-foot drawdown during and after mining.
Specific results of the model are discussed
below.

Impacts on Groundwater Levels

Dewatering operations at the Gold Quarry
Mine would result in development of a cone
of depression in the water table surrounding
the mine pit. Extent of drawdown for the
water table using the maximum 10-foot

drawdown contour is shown in|Figure 4-3.
For comparison, the 10-foot drawdown
contour as previously analyzed by the BLM
(1993) is a'so shown.

Thegroundwater drawdown would begreatest
close to the mine pit. Drawdown could also
occur outside of the 10-foot contour line
shown in however, water level
changes in these areas would be difficult to
distinguish from seasona or long-term
variationsin natural conditions.

Groundwater drawdown in the upper
water table aquifer would extend beyond
the time of active dewatering of the mine.
This drawdown would be a function of
water moving from thewater tableaquifer
intothelower aquifersduetodewateringin
theunderlying aquifers. Drawdowns from
mining activities through December 1998
areupto600feet inthelower, siltstoneand
car bonatebedr ock aquifer No
drawdown is apparent in the Carlin

Formation water table aquifer through
December 1998|(Figure 4-4)] The mode
(HCI, 1999) 10-foot drawdown contour for

thewater tableaquifer extendsfrom6to 15
miles from the Gold Quarry pit (Figure 4-
The modeled 10-foot drawdown contour
represents drawdown only in the water
table aquifer, which occurs mainly in the
Carlin Formation.

Total volume of groundwater removed by the
South Operations Area dewatering system
through December 1998 was 161,000 acre-
feet (Newmont, 1999c). Additional volume
removed through 2011 would be
approximately 400,000 acre-feet (HCI, 1999).
In 1993, the volume through 2001 was
estimated at 500,000 acre-feet (BLM, 1993).
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After year 2011, the cone of depressionwould
diminish as the pit fills with water and
groundwater levels rise toward pre-mining
conditions. Initial rate of water recovery inthe
mine pit would be relatively rapid, followed
by a decreasing rate of pit infilling as
hydraulic gradients into the pit decline. The
pit lake would recover to approximately 95
percent or within 38 feet of the pre-mining
water table approximately 60 years after
dewatering ceases(HCI, 1999). Thenumerical
model predicts that water in the mine pit
would ultimately recover to less than 8 feet
below pre-mining levels within 150 years of
completing dewatering operations, or around
2162 (HCI, 1999). A graph of the projected
lakefilling is presented later in this chapter in
Compl eterecoverytopre-mining
levels of the water table in the study areais
not expected due to evaporation from the pit
lake. Equilibrium may takeapproximately 150
years to reach as natura recharge and
discharge of groundwater in the basin cometo
anew balance with the pit lake evaporation.

No drawdown is apparent in the Carlin
Formation. However, water levels have been
rising to the south of Maggie Creek Ranch
Reservoir, likely due to seepage from the
reservoir, reduced pumping from the Carlin
Formation near Gold Quarry, increased
recharge along Maggie Creek as a result of
mine dewatering discharge, and not pumping

theHadley Fieldirrigationwells|(Figure4-4).

Some localized increases in groundwater
levels may continue to occur in the Carlin
Formation underlying the Maggie Creek
Ranch Reservoir and lower Maggie Creek.
Groundwater level increases below the
reservoir result from seepage out of the
reservoir. When lower Maggie Creek has
additional flow during the dewatering period,

groundwater levelsin this area increase also.
Current monitoring in Maggie Creek Basin
shows that water levelsincreased by up to 45
feet from 1992 to December 1998 directly
south of Maggie Creek Reservoir inthe Carlin
Formation (Newmont, 1999c).

Monitoring well dataindicatethat water levels
in the Carlin Formation directly south of the
reservoir may not rise further, however water
levelsfarther from the reservoir may continue
to rise while water is being stored in Maggie
Creek Reservoir. Water infiltration from the
additional discharge in Maggie Creek would
contribute to this rise. The increase of water
levels in the Carlin Formation is also due to
reduced pumping for irrigation, as irrigation
demand is now met by Gold Quarry
dewatering pumping from lower formations.
The rate of increase would most likely slow
down, and possibly a steady state would be
reached during the life of the mine. Thereis
not likely any significant flow from the Carlin
Formation to the bedrock aquifer asaresult of
the groundwater mound caused by theMaggie
Creek Ranch Reservoir. Thebaseof theCarlin
Formation has a clay layer of substantia
thickness and most monitor wells throughout
the area show no definite connection. Water
levels in the Carlin Formation in the upper
Maggie Creek Basin areexpectedtofall inthe
future because of dewateringintheunderlying
aquifers.

Impacts on Wells

Drawdown of groundwater due to dewatering
activitieswould havelimited impactson some
wells in the vicinity of the South Operations
Areabeyond the impacts already stated in the
original EIS (BLM, 1993). Impacts could
include decreased water yield, increased
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Chapter 4 - Consequences of the Proposed Action and Alternatives

pumping costs, or possibly lowering the water
level below the pump depth or the screen
interval. The extent of impact would depend
on the magnitude of drawdown with respect to
well depth and type of aquifer(s) affected.

Locations of known wells, excluding
Newmont’s mining, milling, production, and
monitoring wells, are shown in[Figure 4-5,]
aong with maximum extent of the 10-foot
drawdown contour for the water table system.
Wellsoutsidethiscontour line are expected to
be unaffected due to limited groundwater
drawdown. Some time after dewatering ends,
groundwater levels within the cone of
depression would begin to rise.

There are about 12 wells located within the
maximum 10-foot drawdown contour for
SOAPA, but outsidethe 1993 analysisar ea
in which 15 wells were analyzed in the
drawdown contour Included
are privatewellsand non-mining wells owned
by Newmont or the Newmont-owned
company “Elko Land and Livestock.” Eleven
of the 12 wells are currently predicted to be
indirectly impacted by the Proposed Action.

Depths of well screen and stati c-groundwater
levelsarereported in Table4-1[for wellswith
availableinformation. Theditference between
well screen depth and static water level
generdly is the available drawdown for
withdrawal of water from aweII.
shows that available drawdown for the wells
withinthe 10-foot drawdown arearangesfrom
710 484 feet.

Two wellshave predicted drawdowns of more
than 40 feet. Well screen depths for one of
these wells is not available; thus the exact
impact cannot be predicted. However, the
drawdown is substantial, so an impact is
likely. The eleven wells predicted to be

impacted are highlighted on [Figure 4-5.

Maximum water level drawdowns would
occur roughly between years 2000 to 2050.
WEells located near Maggie Creek may not
experience water level declines during the
dewatering period because of groundwater
recharge from dewatering flows added to the
creek.

Severa privateand publicwellsarelocated in

or near the town of Carlin[(Figur e 4-5)] One

of thesewells (#62 on[T able4-T)|ispart of the
town’s public water supply. This well is 649

feet deep with a water level approximately
165 feet below ground surface. Another well
(#37 in[Table 4-1)]is used by the town of
Carlin for irrigating a park and is
approximately 100 feet deep (Baleau
Groundwater Consulting, 1992). Maximum
groundwater drawdowninthesetwo wellsand
other wells in the Carlin area resulting from
the South Operations Area cone of depression
would be less than 20 feet (a drawdown of up
to ten feet was predicted in 1993); therefore,
use of these wells should not be significantly
impacted. The Carlin “Cold” Spring system
used as a public water supply sourcein Carlin
is discussed below.

Impacts on Springs and Seeps
There are numerous springs and seeps in the

South Operationsstudy areathat areimportant
to the area’s ecosystem |(Chapter 3, Water|

Springs are categorized into two

main types. (1) springs located primarily in
mountainous areas fed by perched aquifers
separated from the water table system due to
elevation and geologic conditions; and (2)
water table springs associated with regional
groundwater systems and generally located at
lower elevations. Thisdivision is generalized
and there may be some mixtureof spring types
in the mountain and valley areas.
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TABLE 4-1
GROUNDWATER WELLS POTENTIALLY IMPACTED BY SOAPA DEWATERING
SOAPA
Bottom /'A\\AVZJﬁ.. Estlizr:gted L ocation * Diversion  Annual
Permit SWL? Screen* Draw- Drawdown Rate Duty
Map # Number  Status'  (feet) (feet) down (feet) N RE Sec OO0 OTR  Use (cf<) (Acre-Feet) Qwner Comment
\Water Wells Inside 10-foot Drawdown Contour
22 53179 CER 375 600 225 25 34N 53E 5 SW SW STK 0.031 2241  Maggie Creek Ranch, Inc.
23 54522 CER 10 170 160 <10 33N 52E 26 SW NE COM 0.056 0.03  TheAnschutz Marketing
and Trans.
31 20227 CER 23 76 53 13 33N 52E 26 NW NW IRR 0.045 5.59 Meierhoff, Randy &
Carmelia
32 22214 CER 17 24 7 13 33N 52E 26 N\W NW IRR 0.011 7.20 Meierhoff, Ralph J. Entirely Dewatered
37 51981 PER 13 33N 52E 23 SW SW MUN 2.000 735,57 Calin - City of
56 35107 CER <10 33N 52E 33 NE NE IRR 0.897 101.97  Jones, Mdvin R.; Jones,
Rachel S.
62 52266 PER 165 649 484 <10 33N 52E 27 NE NW MUN 0560 405.58 Carlin - City of
64 28197 CER 10 36N 50E 30 NW SE MM 0.140 96.83  Polar Resources Company
65 30615 CER NR 243 48 35N 50E 10 SW SE MM 0.160 64.29  Polar Resources Company Impacted
135 23881 CER 48 3N 50E 22 NW NW STK 0.045 5.10 Newmont Gold Company Impacted
143 28969 CER 10228 10 34N 50E 19 NW NW STK 0.012 17.93  Elko Land and
Livestock, Co.
IApplication for Water Rights Inside 10-foot Drawdown Contour
36901 RFP 33N 52E 12 NE SW IRR 5.400 N.S. Jefferson, Thomas F. Application Only
36994 RFP 33N 52E 12 NW NE IRR 5.400 N.S. Johnson, Ernest W. Application Only
36996 RFA 34N 52E 36 NE SE IRR 5.400 N.S. Boyer, David E. Application Only
36999 RFA 33N 52E 1 SW NE IRR 5.400 N.S. Sdley, CurtisR. Application Only

N/A = not applicable

N.S. = Not Specified

CER= Certificate; PER= Permit; RFA= Ready for Action; RFP= Ready for Action (Protested).

SWL = approximated static water level as feet below ground surface based on well log information; NR = not reported.
Depth of bottom of screened interval in feet below ground surface.

Sec = section; TN = township north; RE = range east; QTR = quarter section; QQ = quarter quarter section.

IRR = irrigation; STK = stock; MUN = municipal; MM = mining and milling; COM = commercial.
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Chapter 4 - Consequences of the Proposed Action and Alternatives

The perched springsin mountainous areas are
divided into three spring “domains’ (Marys
Mountain, Tuscarora Mountains, and
Independence M ountains), which represent the
genera area of mountain springs in the study
area Surface traces of the
Tuscarorafault zoneand other basin-bounding
structures help define the mountain spring
domains in the Maggie Creek Basin.
Generally, perched springs located within the
mountain domain areas would not be affected
by mine dewatering. An exception might be
springs with a deep bedrock source. Several
springs in the Marys Mountan and
Independence M ountain domains appear to be
associated with a deep bedrock groundwater
and the source could potentialy be impacted
by mine dewatering. Springs not located
within the domains generally are associated
with the regiona water table system that
would be intercepted and dewatered by the
Gold Quarry Mine.

The highlands area located to the west and
southwest of the Gold Quarry Mine includes
the southern portion of the Tuscarora
Mountains and the Marys Mountain area
[ (Figure 4-6). |For this discussion, this areais
informally referred to as the Marys Mountain
block. Asillustrated in|Figur e 4-6,[numerous
springsarelocated withintheMarysMountain
block; however, water-level data from
bedrock wells in this area are sparse. As
shownin three monitoring wells
are located within or near the flanks of the
mountain block. These three wells indicate
that groundwater levels are at an elevation of
approximately 6,000 feet and are near-surface
or artesian (with measured water pressures
equivalent to water-level elevationsabovethe
ground surface). A series of springsthat issue
from the bedrock along the eastern flank of
the Marys Mountains occur at an elevation of
approximately 6,000 feet, similar tothewater-
level elevations measured in the nearby wells.

Thewater quality of the springsand wellsisa
similar calcium bicarbonate type with
relatively low concentrationsof total dissolved
solids and neutral to dlightly alkaline pH.
Limited oxygen isotope data from several of
these springs indicate arelatively fresh water
and similar recharge source (Newmont,
1999c).

Groundwater flow is assumed to be complex
across this area. (It is conceivable that the
spring domain within the Marys Mountain
block could be controlled by localized perched
groundwater systems.) Sinceminedewatering
is predicted to eventually lower the heads in
thedeep bedrock system underlyingtheMarys
Mountain block area, several springs in this
area potentially could be impacted by
drawdown. Thisincludesthe series of springs
located along the eastern flank of the Marys
Mountains, discussed in the previous
paragraph, and springs located below an
elevation of 6,000 feet. The potential for
impacts to other springs above 6,000 feet
elevation is considered low. To date, no
impacts to springs in the Marys Mountain
block area have been recorded.

Several studies support the separation into
perched mountain springs and regional water
table springs. Two recent studiesinvestigated
source and age of water for springs in the
Carlin Trend area (Maurer et a., 1996; and
Plume, 1994). Tritium levels were measured
on eight springs. High tritium levels indicate
that water was recently recharged from the
atmosphere. Springs with high tritium levels
are commonly associated with the higher
perched mountain domain springs. Four
springs at or below 5,000 feet elevation had
tritium levels below detection limits, and are
therefore associated with a deeper aquifer
where water has been in storage much longer
(including Newmont monitored springs No.
40 and 52). The remaining springs ranging in
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elevation from 4,930 feet elevation to 6,030
feet elevation had tritium level sindicating that
the recharge water was younger than 60 years
(including Newmont monitored springsNo. 2,
34, and 60). This indicates that springs
between 5,000 and 6,000 feet are possibly
associated with perched mountain aquifers.
An elevation of 6,000 feet is believed to be a
genera division between the higher perched
springs and the lower water table springs
(Balleau Groundwater Consulting, 1992).
Water chemistry dataincluding stableisotopes
(deuterium and oxygen O%), tritium,
strontium, specific conductance, and chloride
aso indicate physical separation of the
perched and water tableflow systems(Balleau
Groundwater Consulting, 1992; Zimmerman,
1992b). These data reflect the source and age
of water from the springs and seeps.

In addition, the eastern boundaries of the
Tuscarora and Marys Mountain spring
domains coincide closely with an elevation of
6,000 feet. The TuscaroraFault and associated
faults along the east side of the Tuscarora
Mountains in the South Operations area
behave as hydrologic barriers to pumping
activities at the Gold Quarry Mine.
Drawdownsof several hundred feet have been
observed in wells east of the fault system,
whereas most wells west of the faults have
shown no response to pumping at the Gold
Quarry Mine (HCI, 1999, Appendix C).

Biannual surveys of selected springs have
been conducted by Newmont since 1993 to
establish baseline conditions (Newmont,
1999b). These surveys include flow
measurements, water quality sampling and
analysis, and vegetation description. The
spring water chemistry data collected by
Newmont do not confirm nor contradict the
differentiation of springs into separate
groundwater systems. The water chemistry of

all springsisfairly similar, and no tritium data
were collected. No significant effects on
monitored spring flows were found due to
Gold Quarry pit dewatering from the
beginning of monitoring through Spring 1999.
Anecdotal evidenceexistsof athermal spring,
or agroup of thermal springs at the mouth of
Maggie Creek Canyon. These springs,
however, dried up before 1990, before spring
monitoring began (Pettit, 1998).

shows maximum extent of the 10-

foot drawdown contour line associated with
the cone of depression resulting from
dewatering at the Gold Quarry Mine (HCI,
1999). Springs and seeps located within this
contour line that are not part of the perched
spring domainsare most likely to beimpacted
by Gold Quarry Mine dewatering. Some of
these springs, however, arelocated adjacent to
the spring domain boundaries and may be
associated with the perched spring system.
Magnitude of impact on any affected spring
can vary from minor reduction in flow to
complete elimination of flow. Location of
each spring or seep in relation to the cone of
depression and the spring’ s water pressure or
head would determine, in part, the magnitude
of impact.

Newmont would mitigate documented lost
flows at springs or seeps by one of two means
replacement of flow or provision of substitute
water sources at nearby locations. Where
impacted springs or seeps support sizable
riparian areas or provide flow to adjacent
creeks, replacement of flow would be
implemented through the use of new water
wells drilled at or near the affected spring.
Flow replacement would bedone such that the
primary function of unimpacted spring and
seep flow is maintained. Where impacted
springsand seepsdo not servethosefunctions,
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Chapter 4 - Consequences of the Proposed Action and Alternatives

but are important sources of water for
terrestrial wildlife, substitute water sources
would be provided through the use of
guzzlers. In areas where springs and seeps are
in proximity to one another, a single well or
guzzler may be utilized to mitigate several
impacted water sources.

Following the above definitions of locational
rel ationshi ps between the spring domains and
the predicted 10-foot drawdown contour, the
following prediction of spring impacts can be
made.

A total of 5 spring and seep sitesis presumed
to be potentially impacted by the expansion of
the cone of depression|T able4-2jpresentsthe
potentially affected springs/seeps that were
not analyzedinthe 1993 EIS(BLM, 1993) (25
siteswereidentified in that anaysis).

Thenumerical hydrogeol ogic model indicates
a baseflow reduction in lower Marys Creek.
Flows at the Carlin “Cold” Spring (Carlin
Water Supply source) would be reduced by
about 1.7 cfs gradually during the dewatering
period (HCI, 1999). The maximum decrease
would be expected to occur around the year
2030. The Carlin Hot Spring (Spring #43)
located adjacent to the Humboldt River just
west of Carlinisnot projected to beimpacted.
The Carlin Cold Spring (Spring #60) is
located exactly on the 10-foot drawdown
contour; the Carlin Hot Spring is located
outside, but near the 10-foot drawdown
contour. Since both springs are of concern,
they would continue to be monitored.

Quality of spring and seep water is not
expected to be affected by the SOAPA
dewatering operations. No significant changes
in the hydrogeologic system that controls
water quality would occur as a result of the

Proposed Action. Predicted mine pit water
quality after cessation of mining is discussed
in a later section. Following the year 2011,
impacted spring and seep flows would begin
to approach pre-mining conditions as
groundwater levels begin to rise. Complete
recovery of some springsand seepsmay never
occur, or take more than 100 years. Whileitis
not possible to specify which springs or seeps
would be affected, those closest to the project
area would have the greatest probability of
beingimpacted. M aximum impactson springs
and seepswould occur roughly between years
2000 and 2050 (HCI, 1999).

Impacts on Baseflow

Baseflow in some streams within the study
areawould decreaseasaresult of Gold Quarry
Mine dewatering operations. Baseflow in
lower Maggie Creek and the Humboldt River
would increase during the dewatering period
as a result of water discharged directly to
Maggie Creek below Maggie Creek Canyon
from the dewatering operations and the
Maggie Creek Ranch Reservoir. Baseflow is
defined as streamflow during the late fall and
early winter period when agricultural
diversions, runoff, and evapotranspiration are
minimized and flow is primarily from
groundwater contributions which are not
influenced by seasona runoff in Nevada
Baseflow measurements typically are made
during the month of October. Baseflow would
decreasein areaswherethe cone of depression
intercepts groundwater that discharges
naturally to the streams.

Reductionsin baseflow can occur downstream
of the 10-foot drawdown contour where
groundwater flow that would discharge to
streams is intercepted by the cone of
depression. In the original EIS (BLM, 1993)
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Chapter 4 - Consequences of the Proposed Action and Alternatives

TABLE 4-2
SPRINGS AND SEEPS WITHIN THE INCREMENTAL 10-FOOT DRAWDOWN
CONTOUR OF GOLD QUARRY MINE DEWATERING

L ocation* Newmont
TN/RE - Section - 1/4,1/4 I nventory No.2 Developed?® Comments
36/52-32-NE Fish Creek drainage
35/53-20-SW USGS mapped spring
33/52-28-SW, SE Spring 60 Developed |Carlin Cold Springs
33/52-28-SW, SW Spring 62

35/52-6-NE, SE

Adjacent to Maggie Creek

1 TN = township north; RE = range east; 1/4 section of 1/4 section.

2
3

dewatering rates as high as 42,000 gpm (100

cfs) were assumed based on the earliest
modeling efforts. Model refinements and the
current dewatering program have shown that
lower rates are sufficient. The currently
predicted maximum dewatering rateis 25,000
gpm (56 cfs)(HCI, 1999). Average monthly
flow at the mouth of Maggie Creek before
mining was approximately 100 cfs during
April and May, and lessthan 10 cfsfrom July
through January, based on a1913-1924 period
of record Bankfull capacity of
Maggie Creek below the canyon (seven miles
upstream) is approximately 80 cfs (35,900
gom) (Rosgen, 1992). Maximum flow
recorded on Maggie Creek before mining was
2,440 cfs (1,095,000 gpm) on February 12,
1962 (Schroer and Moosburner, 1978).

Currently, water is discharged to lower
Maggie Creek, except during periods of
natural high flowsin Maggie Creek. In 1998,
more than 18,500 acre feet were discharged
into Maggie Creek (25.5 cfg/11,400 gpm).
Discharge would continue through the
dewatering period until 2011 at rates of less
than 65 cfs (29,200 gpm). The maximum rate
of 65 cfs is based on a predicted maximum

Spring humber assigned by Newmont as part of its periodic monitoring program; see Chapter 3, Water Resources.
Devel oped meansthat spring/seep has undergone a man-made modification, primarily for stock watering purposes.

dewatering rate of 55 cfs (25,000 gpm) plusan
averagedischargeratefromthereservoir of 10
cfs (4,500 gpm). The BLM (1993) analyzed
dischargerates of up to 104 cfs (46,700 gpm).
Some water infiltrates through the Maggie
Creek channel and recharges the underlying
aluvial groundwater system during the period
of mine water discharge to Maggie Creek.

When dewatering and associated discharge
cease, baseflow of Maggie Creek would
decline as a result of the cone of depression
that extends over a portion of the Maggie
Creek Basin At the gaging
station located on Maggie Creek just below
the canyon, flow generally is less than 4 cfs

(1,800 gpm) or absent during the period July
through October.

Baseflow in upper Maggie Creek from Jack
Creek to the upper end of Maggie Creek
Canyon would be temporarily reduced by
about 0.6 cfs (269 gpm) after cessation of
dewatering (HCI, 1999)|(Figure 4-7).| The
temporary reduction in 1993 was estimated at
2-4 cfs (BLM, 1993). Impacts would be
associated primarily with a reduction in
baseflow for the reach immediately above the
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Chapter 4 - Consequences of the Proposed Action and Alternatives

Maggie Creek Canyon. Maximum reductions
in Maggie Creek baseflow are predicted to
occur around 2040, followed by a gradual

increase in baseflow|(Figure 4-7).

Lower Maggie Creek is naturally intermittent
and losesflow below the canyon. Shortly after
mine water disposal ceases, lower Maggie
Creek would again be dry during baseflow
conditions|(Figure 4-8)| (HCI, 1999). This
would occur under the original plans (BLM,
1993) as well as for the extended mining
period proposed by SOAPA. Maggie Creek is
naturally dry during the summer monthsindry
years, during normal and wet years, Upper
and Middle Maggie Creek generally has
baseflow on the order of 1 cfs. For the
model a baseflow of 1.3 cfs had been
assumed (Figure 4-8), however, studies by
Plume (1994) and Maurer et al. (1996)
indicate that the baseflow in lower Maggie
Creek iszero.

Severa tributaries to Maggie Creek have
portions of their length located within the
incremental  10-foot drawdown contour

(Figure 4-1)) Upper reaches of these streams

above approximately 6,000 feet generally are
perennial, flowing continuously dueto springs
in the mountain areas. For many of the
tributaries north of Maggie Creek Canyon, the
springs feeding the streams are in
theTuscarora or Independence Mountain
Spring domains. The lower reaches of these
streams are ephemera or intermittent and
generdly flow only in response to snowmelt
runoff and precipitation. These piedmont areas
are maor zones of recharge to the
groundwater system (Berger, 1999). Some
springs in the lower reaches of these streams
provide continuous flow to short segments.
Baseflow in portions of these streams may be
reduced or the naturally occurring dry

periods could be extended by
approximately one month each fall during
and after dewatering at the South Operations
area.

Fish Creek supports a limited amount of
riparian vegetation. Thecreek would not be
substantially affected by dewatering since
it is primarily within the Independence
Mountain spring domain, but a spring in
the lower reach could potentially be
dewatered. If so, then riparian areasalong
the lower reaches might experience some
effects from reduced flow. Lower Fish
Creek isan intermittent stream.

A short reach of lower Susie Creek will
continue to be dry during the fall/winter
months. Thisreachislocated above I nterstate-
80 and extends from the USGS gaging station
approximately onemileupstream. Susie Creek
is predicted to have maximum baseflow
reductions due to SOAPA dewatering from
approximately 2025 to 2065. Baseflow in the
remainder of the creek is predicted to recover

subsequently to within 0.05 cfs of pre-mining
conditions (HCI, 1999) |(Figure 4-9).| The
BLM (1993) analyzed a decrease In baseflow

of 0.5 cfs. However, lower reaches and is
periodically dry in this area. Average annua
flow measured in Susie Creek approximately
16 miles above its mouth during the period
1956-58 was 6 cfs, with average monthly
flows ranging from 0.11 to 29.3 cfs (USGS,
1963). Historic baseflow of SusieCreek at this
location was modeled at about 0.8 cfs (HCI,
1992), and a baseflow of 0.7 cfswas used in
the 1999 modeling (HCI, 1999).

In 1993, Newmont committed to augment
baseflow in Susie Creek if groundwater levels
in monitoring wells fall to less than one foot
above the elevation of the bed of Susie Creek,
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Chapter 4 - Consequences of the Proposed Action and Alternatives

or if flows have falen below 0.8 cfs, and
monitoring confirms these levels and BLM
concurs. Two piezometers and two surface
flow measurement sites would be used to
determine the need for augmentation.
Augmentation will consist of maintaining
minimum flows as specified in the Susie
Creek Augmentation Plan (BLM, 1993).
Augmentation would be provided by the
drilling of one or morewellsin the areaof the
most upstream sampling site (SCS-1) and
pumping water to low velocity transmittersin
the creek bed via buried pipeline.

The predicted effect on baseflow in lower
Marys Creek isshownin[Figure4-10] Flow at
the mouth of Marys Creek generally consists
amost entirely of discharge from the Carlin
“Cold” Springs. Thenumerical model predicts
that baseflow near the mouth of Marys Creek
would decrease by as much as 1.7 cfs during
dewatering (HCI, 1999), reducing flow at the
Carlin “Cold” Spring complex. Impacts on
flow in lower Marys Creek (i.e., the Carlin
“Cold” Springs) would be greatest in about
year 2030, followed by agradual returnto pre-
mining conditions |(Figure 4-10).| Previous
anaysis (HCI, 1992) indicated as much as a
2.6 cfsreductionin baseflow in Marys Creek.
Average annual flow of Marys Creek at its
confluence with the Humboldt River during
some very dry years before mining a Gold
Quarry (prior to 1985) was around 3.0 cfs.
Average annua flows for the period from
1989 to 1998 ranged from 2.8 to 12 cfs. No
impact on ephemera flow in upper Marys
Creek is expected from dewatering because
the sources of this surface water are primarily
precipitation and perched springs in the
vicinity of Marys Mountain.

Flow in the Humboldt River between the
Carlin and Dunphy Gages is currently being

augmented by mine water discharged to
Maggie Creek |(Figure 4-11).] Average
monthly flow in the Humboldt River at
Palisade (between Carlin and Dunphy) hasthe
following general characteristics: (1) exceeds
500 cfsduring the period March through June;
(2) ranges from 100 to 500 cfs in January,
February, and July; and (3) islessthan 100 cfs
from August through December. Lowest
average monthly flow occurs in September
and October at rates of 32 and 47 cfs,
respectively. Maximum and minimum flows
recorded at Palisade are 17,000 and 9 cfs,
respectively.

Newmont has eval uated flow in the Humbol dt
River beforemining rel ated discharge between
the Carlin Tunnels gage and Rye Patch
Reservoir to quantify the potential
contribution from Gold Quarry Mine
dewatering discharge (HCI, 1997). The
Humboldt River between the Carlin Tunnels
and Palisade gages hasan annual averagegain
inflow of 51 cfsand an average baseflow gain
(October) of 18 cfs Between
Palisade and Rye Patch Reservoir, the
Humboldt River has natural gains and losses
but has an average annual loss of 126 cfs and
an average baseflow loss of 15 cfs

4-12),| The addition of mine water to the

Humbol dt River, therefore, would temporarily
help offset reductions in flow that occur
naturally in the Humboldt River downstream
of Palisade. Themagnitudeof changesinriver
baseflow that would occur and the length of
stream that would be affected below Palisade
are difficult to predict because of complex
river dynamics, including inflow, outflow,
bank storage, evapotranspiration, and
irrigation  withdrawals. is a
representative cross-section showing excess

mine discharge water plotted with baseflow
and bankfull flow in the Humboldt River
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Chapter 4 - Consequences of the Proposed Action and Alternatives

immediately downstream from the Maggie
Creek confluence. This flow increase in the
Humboldt River is well within the active
channel for low and moderate flows, and is
nearly undetectable during high flows. As
mentioned previously, during very high flows,
mine dischargeis routed to the Maggie Creek
Ranch Reservoir.

Humboldt River baseflows after cessation of
dewatering are estimated to decrease by a
maximum of 4.9 cfs between Carlin and
Dunphy gages(HCI, 1999)|(Figure4-11)| The
largest reduction is predicted to occur about
the year 2030. The long term decrease in
baseflow between the Carlin and Dunphy
gages is predicted to be about 1.5 cfs (HCI,
1999). The BLM (1993) previously analyzed
amaximum decrease of 19 cfsfor that reach.

Surface Water Rights

Drawdowns of groundwater would have
potential impacts on surface water flows, and
therefore onthe availability of water to satisfy
surface water rights. There are 12 permitsand
certificatesfor surface water rightsand vested
water rights inside the 10-foot drawdown
boundary (T able 4-3Jand Figure 4-14) |

If surfaceflowsare reduced to the point where
surface water rights cannot be satisfied, the
agricultural (grazing) or industria uses
(mining) would have to be adtered or
suspended, or a supplemental water supply
provided. The mines have numerous other
water sourcesavailableto supplement any lost
water rights. Ranchers may not have other
water sourcesavailableto satisfy their reduced
or lost water right. In such a case, Newmont
has agreed to subjugate some of their senior
water rights to provide supplemental water.

Potential water |ossestoirrigation water rights
holders in the middle and lower Humboldt
sub-basins would be mitigated by Newmont
informing the Water Master of Newmont’s
calculation of the amount of water potentially
lost, and instructing the Water Master to
administer alikeamount of Newmont’ ssenior
decreed water rights within the basins as if
they were the most junior water rights in the
sub-basinsfor that i rrigation season. Newmont
owns or controls senior decreed water rights
within these sub-basins in excess of the
maximum potential baseflow impact.
Newmont would useacal cul ation presented in
theMitigation Plan (BLM, 1993) to determine
the estimated | oss of baseflow prior to April 1
each year mitigation is required. Newmont
and the Water Master would determine each
year which particular Newmont water rights
would be wused for this purpose.

Stream and River Channel Stability

Channel characteristics of Maggie Creek and
the Humboldt River are summarized in
Chapter 3, Water Resources. The addition of
excess mine water on a continuous basis to
lower Maggie Creek and the Humboldt River
could potentially result in increased erosion.

The Humboldt River is not expected to
experience significantly increased erosion
because of its large channel capacity and fair
to moderate bank stability (JBR, 1992a). The
Humboldt River has a channel capacity of at
least 1,000 to 1,500 cfs in the vicinity of
Carlin and Palisade (U.S. Army Corps of
Engineers, 1950 and 1976).

While the mgjority of Maggie Creek is not
entrenched, portions of the lower Maggie
Creek channel are deeply entrenched and
flows that exceed bankfull widths in those
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TABLE 4-3
POSSIBLY IMPACTED SURFACE WATER RIGHTS
Status Permit/ | Certificate Diversion Rate | Annual Duty
Map'#| App# | Certificate? Number |Township|Range|Section| Quarter | Use® (CES) (Acre-Feset) Owner
Surface Water Rights within 10-foot drawdown contour
11 18552 CER 6423 33N 52E 9 SE SE IRR 5.143 809.9 Newmont Gold Company/Robert Hadley
24 50434 PER 33N 52E 28 SE MUN 0.144 352 Carlin-City
25 50437 PER 33N 52E 28 SW SE MUN 1.000 N.S. Carlin-City
26 50438 PER 33N 52E 28 SW SE MUN 3.000 N.S. Carlin-City
27 50439 PER 33N 52E 28 SW SE MUN 0.770 N.S. Carlin-City
34 | V01582 VST 33N 52E 28 SW SE OTH 0.000 N.S. Central Pacific Railway Co.
85 45509 CER 11660 33N 51E 10 SE NW STK 0.346 84.2 Newmont Gold Company
86 63506 PER 33N 52E 26 NW NE IRR 0.350 15.8 Newmont Gold Company
88 31214 CER 10430 33N 52E 33 NE NE DEC 0.132 321 Jones, Melvin R.; Jones, Rachel S.
89 31215 CER 10431 33N 52E 33 NE NE DEC 0.278 67.8 Jones, Melvin R.; Jones, Rachel S.
90 31216 CER 10432 33N 52E 33 NE NE DEC 124 321 Jones, Melvin R.; Jones, Rachel S.
118 3474 CER 3609 34N 51E 29 SW SE IRR 29.84 Charles Drake
Note: Not listed are the following surface water rights Springs that are tributary to the Humboldt river are considered appropriated, even if no specific right isrecorded for them. Springs not tributary to the Humboldt River

and on public land may be Public Water Reserves, which are reserved rights for livestock and domestic use.
! RefertoFigure4-14
2 Statuss  CER- Cetificate
PER - Permit
RFA - Ready for Action
VST - Vested Right
5 Use
DEC - as Decreed
IRR - Irrigation
MUN - Municipal
N.S. - Not Specified
OTH - Other
STK - Stock Watering
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locations generally cannot be dispersed onto

a floodplain (Rosgen, 1992). Bankfull
discharge in Maggie Creek is approximately
80 cfs (159 ac-ft. per day) asdeterminedinthe
field and from a flood frequency curve for a
1.5-year return period (Rosgen, 1992). The
zone of channel and bank saturation has
increased during dewatering, contributing to
instability. Streambank stabilization
completed in 1994 was part of the South
Operations Area Project Mitigation Plan
(BLM, 1993).

Based on flow and sediment rating curves,
Maggie Creek before mining had an average
sediment yield of 1,980 tons per year,
including both suspended and bedload
sediment (Rosgen, 1992). Sediment load is
generaly evenly divided between suspended
and bedload material. Concentrations of total
suspended solids in Maggie Creek and the
Humboldt River in the study area during the
period 1990-97 ranged from below detection
to 1,200 mg/L (5,400 tons per year) and below
detection to 7,100 mg/L (35,100 tons per
year), respectively m Relative
changes in total suspended solids
concentrations in the Humboldt River are
higher during naturally low flow conditions
when ambient sediment load in the river is
low. No data on current sediment yield are
available. The Proposed Action would not
changetotal suspended solid concentrationsor
the sediment yield significantly above current
levels, only the period of time during which
water is discharged would increase. Lower
Maggie Creek ischaracterized by thenatural ly
high erodibility of its stream banks (Rosgen,
1992). To mitigate the potential effects of
increased erosion and sediment transport,
bank stabilization structures were designed
and constructed at 29 locations in Maggie
Creekin 1994 (Simonsand Associates, 1994).

The riprap revetment at the 29 locations has
been designed for a flow rate of 130 cfs so
that at flow rates lower than this, sediment
transport from the bendsisessentially reduced
to zero. Aninspection of lower Maggie Creek
wasconductedinthefall of 1997 (Hydro-Geo,
1997). The inspection reveded that the
stabilization structures were performing as
designed. High flows of up to 640 cfs
(287,230 gpm) had not caused significant
damagetothestabilization structures. Routine
seasonal maintenance work was required at
several locations. One location had a minor
amount of bank caving and riprap movement.
This location was also repaired as part of
routine post-runoff season maintenance.

Mine dewatering flows of up to 17,400 gpm
(38.9cfs) in February 1997 had been managed
using the current water management system.
The SOAPA predicts flows of less than
23,800 gpm (65 cfs). This flow increase is
within the capacity of the Maggie Creek Bank
Stabilization structuresand would not resultin
increased erosion and sediment production
(Simons & Associates, 1997; Hydro-Geo,
1997). The origina EIS (BLM, 1993)
analyzed flows of 46,500 gpm (104 cfs).

At the point where dewatering discharge
enters Maggie Creek, Newmont constructed a
discharge structure to reduce the velocity of
mine water. This prevents erosion a the
discharge point due to increased flows.

Impacts on Water Temperature

Groundwater currently pumped from
dewatering wells has an average temperature
of about 30°C (86°F). Excess mine water is
cooled and then discharged into Maggie
Creek, from whereit flowsinto the Humbol dt
River. As stated in Chapter 3, temperature of
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water in Maggie Creek and the Humboldt
River varies considerably between seasons.
Water temperatures in Maggie Creek and the
Humboldt River arein the range of 0to 30°C
(32t0 86°F)|(Table 3-10)./ The water cooling
system is currently in use so that discharge
water is cooled to atemperature necessary to
maintain Maggie Creek above its confluence
with the Humboldt River within 2°C (3.6°F)
of ambient river temperatures as required by
the discharge permit. The addition of mine
water to lower Maggie Creek would reduce
seasona erosion caused by ice and freeze-
thaw conditions (BLM, 1993).

Impacts on Surface Water Quality

Groundwater at the South Operationsareathat
is currently discharged to Maggie Creek has
been pumped from the limestone aguifer
(wells GQDW-10, GQDW-11, GQDW-12,
GQDW-13, GQDW-14, GQDW-15, and M C-
2). No treatment of this water is necessary,
since the combined discharged water does not
exceed thewater quality standards established
by the NPDES permit. Water pumped in the
future would most likely exhibit similar
characteristics. Water quality in Maggie
Creek currently may exceed water quality
standards for cadmium, iron, and
manganese. Theseexceedancesar eexpected
to continuebecause of thehigh background
levels. Thiswould also be true for aquatic
lifestandardscontinuingto be exceeded by
cadmium, iron, mercury, and selenium. No
water quality impacts are expected from
discharge of excess mine water to Maggie
Creek and the Humboldt River. If the quality
of the pumped water should unexpectedly
deteriorate, a previoudly installed, but little
used, water treatment facility to treat
groundwater can be returned to operation.

Water from this facility would meet all water
quality standards established by the NDEP.
Pit  Water

Impacts from Mine

Recovery

At completion of dewatering, amine pit lake
would begin to form as groundwater flows
into the pit|(Figure 4-15). |The groundwater
model predicts recovery of the pit lake
ultimately to lessthan 8 feet bel ow pre-mining
water levels (HCI, 1999)|(Figure 4-16)] The
lake would be approximately 1,370 feet deep,
cover an area of approximately 400 acres,
with a volume of 60 billion gallons
(Geomega, 2001). Under the previous
anaysis (BLM, 1993) the pit lake was
estimated to have an ultimate depth of
approximately 775 feet and cover an area of
approximately 190 acres.

Thegroundwater gradientsin theaquifers
inter sectingthepit surfacearelocally tothe
southeast. Pit lake outflow will begin to
occur at arecovery stageof 70 percent, and
increase to approximately 2,300 acre-feet
per year (1,440 gpm or 3.2 cfs) at 100
percent recovery (HCI, 2001). The outflow
will report tothePaleozoic bedrock, not the
Carlin Formation or the surface waters.
Thepit lakewater quality isexpected to be
similar or better than background water
quality, and isnot expected to degrade the
groundwater quality (Geomega, 2001).

The pit lake surface would be approximately
300 feet below the eastern mine pit rim. Net
evaporation from the fina Gold Quarry pit
lake would be an estimated maximum of 994
acre-feet per year (616 gpm or 1.4 cfs) (HCI,
2001).
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In order to evaluate chemistry of the pit lake,
Newmont commissioned a study that utilized
existing chemical and hydrogeologic data in
conjunctionwithfield studies, |aboratory tests
and computer model s (Geomega, 1997b). The
study was updated in 2001 based on the
1999 groundwater model data (Geomega,
2001). The ultimate pit surface was
characterized using a geologic block model.
Six different units in the pit surface were
defined; aluvium, carbonaceous siliceous
refractory rock, sulfidic siliceous refractory
rock, oxidized siliceous rock, oxidized
carbonaceous rock, and unoxidized
carbonaceous rock ((Figure 4-17)] Only the
carbonaceous siliceous rock and the sulfidic
siliceous refractory rock have predominantly
negative net carbonate values, i.e, are
potentially acid producing rocks. The acid
producing potential of the carbonaceous
siliceous rock is very small, however, it is
very reactive and releases a greater mass of
solutes into solution than the other units. For
modeling purposes, the units were divided
according to their net carbonate values and
reactivity.

Humidity cell tests and field tests were
conducted (Geomega, 1997b). The field tests
were conducted in cells open to ambient
precipitation and evaporation at the site. The
field oxidation tests generated lower solute
concentrations than the humidity cell tests.
Chemical release functionswere created from
the humidity cell and thefield tests. Chemical
release functions show the concentration of a
particular parameter in theleachate depending
on time and on the net carbonate value of the
leached rock. Both sets of data were used in
the modeling. The oxidation of pyrite in the
pit wall was estimated using the Fennemore-
Neller-Davismodel. Oxidation of pyriteleads
to the generation of acid, and thus is an
important factor in determining the pit lake
chemistry.

The bulk pit lake chemistry was determined
using the chemical release functions and the
pyrite oxidation modeling results combined
with the water inflow rates from the
groundwater model. The bulk chemistry
changeswithtime astheamount of leachatein
the inflowing groundwater changes, and as
solutes precipitate. The mode PHREEQC
(Parkhurst, 1995) was used to model the
equilibrium chemistry of the pit lake,
modeling geochemical reactionslike sorption
and precipitation. To assessthe oxygen profile
in the lake the model CE-QUAL-W2 (Cole
and Buchak, 1995) was used.

The water of the Gold Quarry pit lake is
predicted to be alkaline, containing levels of
constituents which do not exceed primary or
secondary enforceable drinking water
standards (Geomega, 2001).
Predicted concentrations of cadmium and
selenium may exceed the 96-hour average
aquatic life standard, but not the 1-hour
aver age, and only molybdenum may exceed
both standar ds(Geomega, 2001). Duringthe
first years of pit refilling, 75 percent of the
inflowing groundwater passes through the
limestone in the base of the pit. Thus, the
initial pit water has alarge buffering capacity
and neutralizes acidic inflows from the
siltstone. After initial filling, thealkalinity is
predictedtoincrease over timeuntil it exceeds
the agricultural wildlife propagation
standard in the mature lake (Geomega,
2001). The benign water quality is
attributable to the positive Net Carbonate
Value limestone constituting the pit wall
through which the inflowing groundwater
entersthe pit lake. Analysis of the pit lake
chemogenetic pathway indicates an initial
flush of oxidation products from the
exposed wall rock, with most solute
concentrations decreasing to minimum
values after approximately 25 yearsdueto
chemical reactions with recharging
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groundwater and sor ption/copr ecipitation
with biogenic solid phases.

The validity of the moded results is
supported by agreement with laboratory
analog data (Geomega, 1997b). The
predicted pit lake soluteconcentrationsare
also comparable to other Nevada pit lakes
with good water quality (e.g., Miller et al.,
1996; Davis and Eary, 1997; Shevenell et
al., 1999).

Constituent concentrations are at a maximum
during the first years of pit refilling, when
oxidation products are flushed out of the pit
wall. These concentrations diminish with
time, due to chemical reactions with
recharging groundwater and removal by
sorption and co-precipitation to amorphous
ferric hydroxide.

Dissolved oxygenwaspredicted to rangefrom
approximately 7.5 to 11 mg/L. This is
primarily due to low biological and chemical
oxygen demand in the pit lake. The water
would undergo complete mixing infall andin
spring. Predicted concentrations of manganese
(0.076 mg/L) in the mature lake might
exceed the voluntary secondary drinking
water standard (0.05 mg/L), but not the
mandatory secondary drinking water
standard of (0.1 mg/L) (Geomega, 2001),
and do not exceed any standards in the
juvenile lake (Geomega, 1997b). Predicted
selenium concentrations (0.001 mg/L) do not
exceed the 96 hour average aguatic life
standard (0.005mg/L) in both thejuvenileand
mature pit lakes, and they do not exceed
drinking water standards (Geomega, 2001).
Predicted concentrations of mercury (<0.001
mg/L) might exceed the 96 hour average
aguatic life standard of 0.000012 mg/L, but
never the drinking water standard. However,
mercury would exist primarily intheinorganic
form, which islesstoxic to aguatic organisms

than organic methyl-mercury (Geomega,
1997b). M easurements of methylated mercury
and inorganic mercury in three Nevada pit
lakes (Anaconda, Aurora, and Bosspits) show
that methyl-mercury is typically below
detection levels (Geomega, 1997h).

The predicted fina Gold Quarry pit lake
composition and surrounding groundwater
generaly would be similar to or lower in
dissolved metal concentrations than the pre-
mining ore-zone groundwater |(Table 4-4),
Thepit lake chemistry issimilar to the pitTake
chemistry previously analyzed (BLM, 1993)
with certain exceptions barium, mercury and
chloride would be lower; and manganese,
potassium, and zinc would be higher.
Alkalinity would aso be higher.

Surface Erosion and Sedimentation

Erosion would occur in areas of increased
surface disturbance at the South Operations
Area Project Amendment. Sediment from
theseareas could accumul atein drainageways
and possibly instreams. Erosionismost likely
to occur during heavy precipitation and runoff.
Most drainage ways and streams in the mine
area are ephemeral or intermittent and
therefore would not carry increased sediment
onacontinuousbasi s. Impactsassociated with
accelerated erosion at the mine site are not
likely to be maor (Chapter 4, Soils, for
additional information on erosion and soil
loss). Newmont has developed a monitoring
program and best management practices
associated with EPA’ sstormwater regul ations
(codified at 40 CFR 122.26). The additional
disturbance under the proposed action as
compared to the currently approved action
would not change the impacts due to erosion
significantly.
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TABLE 4-4
COMPARISON OF GROUNDWATER AND PIT LAKE WATER QUALITY?
Predicted Quality of Gold Quarry Drinking
Quality of Two Existing Pit Lakes Pit Lake® Water
Existing Updated [ Gold Predicted Standar ds?
Gold Quarry Kimbley Yerington Flow | Quarry| Rangein 1993 (primary
Parameter | Groundwater? Pit® Pit* Model |Pit L ake EIS standar ds)
Aluminum <0.10 NR NR 0.022 0.026 0.017-0.037 -
Antimony 0.003 NR NR 0.0047 | 0.0081 NR 0.006
Arsenic 0.099 <0.180 0.014 0.029 0.025 | 0.028-0.043 0.05
Barium 0.090 0.009 0.034 0.014 0.014 | 0.032-0.033 20
Cadmium <0.005 <0.007 0.008 0.0018 | 0.0014 <0.001 0.005
Chloride 17.0 264 40 167 117 8.7-8.8 400.0 (S)
Chromium <0.002 <0.010 0.02 0.0057 | 0.005 | 0.006-0.025 0.1
Copper <0.005 0.172 0.232 0.0095 | 0.004 | 0.001-0.003 13
Fluoride 0.64 2.61 14 0.67 0.637 NR 4.0,2.0(9
Iron 0.12 0.455 0.581 <0.001 | <0.001 | <0.001-0.001 0.3,0.6 (S
Lead <0.002 <0.050 0.012 <0.001 | <0.001 <0.001 0.015
Magnesium 16.6 NR 22.3 29 29.0 23.3-234 125/150
(mun/dom)
Manganese 0.013 0.31 0.076 0.076 0.194 0.13-0.15 0.05, 0.01 (S)
Mercury 0.0004 0.838 <0.001 <0.001 | <0.001 | 0.002-0.003 0.002
Molybdenum 0.1 NR NR 0.103 0.114 NR -
Nickel 0.01 NR NR 0.08 0.075 NR 0.1
Potassium 7.8 NR 6.9 16 15.5 4.86-4.91 -
Selenium 0.059 <0.130 <0.002 0.01 0.008 | 0.006-0.011 0.05
Silver <0.005 <0.020 <0.010 0.003 0.007 | 0.005-0.006 0.05
Sodium 90.0 NR 74 44 34.9 7.6-7.8 -
Sulfate 63 1,607 242 144 156 69-99 250,500 ()
Thallium 0.1 NR NR 0.0012 | 0.001 | 0.025-0.028 0.002
Vanadium 0.1 NR NR <0.001 | 0.00185 NR -
Zinc 0.018 243 0.081 0.034 0.038 | 0.011-0.049 5.0(9)
pH (SU) 7.3 7.59 8.21 8.0 7.8 7.96-8.31 6.5-8.5(9)
Alkalinity 224 NR 110 290 290 24-52
Source:  PTI, 1992; Geomega, 1997b and 2001, NAC 445.117.

1

o g &~ W N

Concentrations are reported in milligrams per liter (mg/L), except pH which isin standard pH units (SU);
NR = results not reported.

Well GQTW-4, screened in the Gold Quarry siltstone ore zone. Sample collected 7-15-91.

Kimbley Pit Lake, Ruth, Nevada. Sampled 9-24-91 (MacDonald, 1992).
Y erington Pit Lake, Y erington, Nevada. Sampled 10-29-90 (MacDonald, 1992).
Predicted Gold Quarry pit lake chemistry at equilibrium (250 years).
All concentrations reported are primary drinking water standards unless followed by (S) indicating secondary standards, or (mun/dom)
indicating municipal and domestic standards.
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Mine Processing Impacts

Other impacts on water resources could occur
in the South Operations area as a result of
spills of lubricants, fuels, solvents, and
cyanide onto the ground surface and into
drainage ways; and seepage of cyanide into
the subsurface from the leach pads and tailing
impoundment. Impacts from direct mining
activities would continue for a longer time
under the Proposed Action than under the
prior approval (BLM, 1993). Seepage of
cyanide would pose a somewhat increased
threat due to the larger volumes of leach ore
and tailing.

The tailing impoundment is designed to
contain a 100-year/24-hour storm. Failure of
the tailing embankment would be highly
unlikely based on design, operation, and
monitoring. Storage of storm water in the
tailing impoundment and potential failure of
the tailing embankment was analyzed in the
Mill 2/5 Tailing Storage Facility
Environmental Assessment (BLM, 1991).

The existing Non-Property Leach Pad would
be extended and Property Leach Pad 2 would
be constructed. The Refractory Leach and bio-
leach Facilities would also be expanded.
Solutions containing cyanide and metals that
are discharged to or utilized at the tailing
impoundment and leach pads would be
contained in the multiple-lined facilities,
would beneutralized, and reclaimed. Releases
during mine operation would be detected by
monitoring wells and subsequently corrected.
Waste rock and natural soils can attenuate
some heavy metalsand cyanide (BLM, 1991).

Cyanide Fate
Cyanide process solutions are in use

throughout the gold recovery process. These
solutions are present in the tanks and piping

associated with the mill, lined ponds
associated with the heap leach facilities, and
intheheapleach andtailing disposal facilities.
Newmont’s reclamation plan includes
provisions to neutralize and detoxify al
cyanide solutions. All rinsate, residual liquor,
and rain/snowmelt would be collected from
the spent oxide heapsfollowing compl etion of
detoxification and neutralization procedures
for disposal through evaporation. At thispoint
intime, all solutions should be at or bel ow the
water quality criteriaso that all process ponds,
al transfer ditches/cands, and the tailing
impoundment would serve as evaporation
ponds. These activities would occur in
accordance with NDEP regulations.

Cyanide is a highly reactive and relatively
unstable compound. Its toxicity is directly
related to theamount of cyanideion (CN°) and
hydrogen cyanide (HCN) present in the
solution. Neutralization and detoxification
occur through chemical processes that
volatilize hydrogen cyanide, bind the cyanide
ion in stable nontoxic compounds, or
otherwise degrade the cyanide into nontoxic
congtituents. Chemical agents such as
chlorine, hypochlorite, or others may be used
to accel eratethese processes, but the proposed
method consists of adding water to reduce pH
and allowing exposure to air and sunlight to
accelerate the degradation processes.

Reducing pH of the cyanide-bearing solution
is the primary method of neutralization and
detoxification. Cyanide remains in solution
only under alkaline conditions (pH greater
than 9). As the pH is reduced through
introduction of fresh water, the cyanide is
converted to hydrogen cyanide gasand slowly
released to the atmosphere.

Cyanide neutralization and detoxification at
the tailing storage facility and leach pads
would begin as soon as the facilities are
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removed from service. Residual water in the
tailing storagefacility would evaporate or seep
through the tailing material to the underdrain
system. Seepage would be collected in the
seepage collection pond and treated to meet
State of Nevada standards (0.2 mg/L weak
acid dissociable cyanide and a pH between 6
and 9 standard units). In the arid environment
of theminesite, it is expected that continuous
seepage of residua tailing solution would
cease approximately seven years after tailing
deposition is halted. It is estimated that
approximately 15gpm (0.03 cfs) seepagefrom
infiltrating precipitation may continue to
discharge from the underdrain system of the
tailingimpoundment (BLM, 1993). Thiswater
may contain minor amounts of cyanide, but
concentrations would be lower than the
regulatory limit. Cyanide at these
concentrations would not be expected to
impact the environment and any residua
cyanide concentrations would continue to
decline over time through exposureto air and
sunlight.

Cyanide solution in the leach pads would be
neutralized and detoxified by recircul ation and
evaporation. Fresh water would beintroduced
onto the leach pads to rinse residual cyanide
from the spent ore. The rinse water would be
recycled through the leach pad until it meets
the regulatory criterion described above. At
that time, all rinse water would be collected
and disposed through evaporation. If
freshwater rinsing does not meet State of
Nevada standards, additional neutralization
techniques would be utilized. These actions
are the same as analyzed in the original EIS
(BLM, 1993).

Ammonium Thiosulfate Fate
Newmont would expand the Refractory Leach

Facility to provide an ammonium thiosulfate
leach pad for heap leaching the carbonaceous

refractory oreinliftswithout removingit from
thepad. At closure, theammonium thiosulfate
leach facility would be drained down, and
rinsed, and all remai ning sol utionsdisposed of
by evaporation. Thebasic approachisto apply
rinse water until the ammonium thiosulfate
breaksdown to benign levels. Theammonium
thiosulfate will break down into ammoniagas
and various recombined sulfates (salts).
Continued rinsing will reduce the sulfates. If
rinsing does not meet the State of Nevada
standards for final seepage solutions,
additional neutralization techniqueswould be
investigated, in consultation with the BLM.

Alternatives

Potential impactsfrom either of thetwo action
aternatives would be very similar to those of
the Proposed Action, but with small specific
differences. There would be no differencesin
impacts from the dewatering system. The
potential drawdown would be the same for
both action alternatives, so the potentia
effects on springs/seeps, wells, surface stream
flows, water temperatures, and water quality
would be expected to be the same. If 2 percent
of the waste rock was placed in the Mac pit,
there might be a proportionate reduction in
surface erosion from waste rock disposal
facilities.

No Action Alternative

The No Action Alternative would result in
those impacts on water resources that have
been stated in the original EIS (BLM, 1993).
The same kinds of effects were identified in
1993 as were discussed in this document. No
further impacts would occur following
cessation of mining in 2001.

Dewatering effects were predicted to occur in
a drawdown area of 151,600 acres in 1993,
compared to a predicted drawdown area for
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SOAPA of 177,700 acres. Dewatering effects
would cease in 2001 under No Action and
2011 under the Proposed Action.

Potential Mitigation and
Monitoring

The monitoring program for SOAPA will be
based on a revised mitigation and monitoring
plan. The revised plan is currently being
formulated between the BLM and Newmont
based on newly predicted potential impacted
areas. BLM and Newmont will jointly decide
upon the need for and location of any
additional monitoring wells, spring and seep
sites, and surface water stations. A revised
Mitigation and Monitoring Plan is currently
being developed andwill be included in the
Final EIS and Record of Decision. Mitigation
measures would likely be the same as
specified in the 1993 plan (BLM, 1993)
including:

Groundwater Sources

* Replacement wells or other water source
of equivalent yield and quality.

o Subordinate any baseflow losses with
Newmont’s senior irrigation water rights,
if necessary.

* Any groundwater quality problemswould
be evaluated for potential source and
remedied using best available
technologies.

Springs and Seeps

* Replace lost flows or substitute water
sources at nearby locations with wells,
guzzlers, or other measures.

* Any spring or seep quaity problems
would be evaluated for potential source
and remedied using best available
technologies.

Streams and Rivers

*  Newmont would augment certain flow
reductions in Maggie, or Susie creeks or
certain of ther tributaries using the mine
dewatering system, impounded runoff
water, senior irrigation water rights or
from new wells as described in the
current Mitigation Plan, pages 32-34.

» Anysurfacewater quality problemswould
be evaluated for potential source and
remedied using best available
technologies.

Stream Channel Stability

» Seasonal maintenance of any probelm
areasasdescribed in the current channel
stabilization program.

Irreversible and Irretrievable
Commitment of Resources

During the life of the South Operations Area
Project, approximately 600,000 acre-feet of
groundwater would be removed cumul atively
by the dewatering system, which is
approximately 100,000 acre feet more than
under the currently approved operations. A
portion of this water would be consumed at
the mine site and the remaining water would
be discharged into Maggie Creek. Therefore,
most of the water would be removed from the
Maggie Creek Basin but would beretained in
the Humboldt River Basin with the ultimate
destination being the Humboldt and Carson
sinks. Dewatering would expand the cone of
depression and reduce or result in the loss of
some stream and spring/seep flows in the
vicinity of themine. Thelikelihood of impacts
on springs or seeps is related to proximity to
the mine. The groundwater removed and
transported to the Humbol dt and Carson sinks
isirretrievable. Thegroundwater drawdownis
essentially a reversible effect in the Maggie
Creek Basin region.
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Residual Effects

Successful  implementation of mitigation
measures would eliminate most residual
effects on water resources. Continued
dewatering dischargesuntil 2011 may increase
the total load of metals and trace elements to
the Humboldt River, and ultimately to the
Humboldt Wildlife Management Area, even
though all discharges comply with water
quality standards. The Gold Quarry pit would
continue to be a source of groundwater loss
through net evaporation at amaximum rate of
approximately 1,117 acre-feet per year (690
gpm). Long-term quality of water in the Gold
Quarry pit lake and surrounding groundwater
is predicted to be similar to or better than
existing groundwater quality. Some produced
water would infiltrate from the Maggie Creek
Ranch Reservoir, and some would be used for
irrigation at the Hadley fields. Drawdown of
groundwater and reductions in stream and
river baseflows would slow and begin to
approach pre-mining conditions in most
streamsafter dewatering ceases. Althoughthis
period of recovery could extend up to 100
years, most recovery would occur within
about 20 years after cessation of dewatering.
Modeling of cumulativeimpactsfrom pit lake
in the area predicts that baseflow of the
Humbol dt River may be permanently lowered
by 1 cfs. Successful mitigation of springsand
streams generally is unproven technology;
should mitigation fail, residual effects would
result.

FLOODPLAINS

Direct and Indirect Impacts

Proposed Action

Between Palisade and Rye Patch Reservair,
the Humboldt River has an average annua

loss, so the addition of mine discharge water
totheHumbol dt River would temporarily help
offset the natural reduction in baseflow
downstream of Palisade. |Figure 4-13|is a
representative cross-section showing mine
discharge water plotted with baseflow and
bankfull flow in the Humboldt River
immediately downstream from the Maggie
Creek confluence. The figure also indicates
the flood prone level in the river. The flow
increasefrom minedischargeinthe Humbol dt
River would be well within the active channel
for low and moderate flows, and would be
undetectable during high flows. It is,
therefore, also expected that mine discharge-
induced flow increases would have an
undetectable effect on the Humboldt River
floodplain.

Alternatives

The effects on Humboldt River floodplains
from either of the alternatives would be the
same as for the Proposed Action.

No Action Alternative

There would be no impacts on Humboldt
River floodplains different than those already
occurring if the No Action Alternative were
implemented. The magnitude of impacts
would be dlightly different in that mining
discharge flows would be lower than those
analyzed in 1993, but baseflow reductions
during the post-mining period could be
greater.

Potential Mitigation and
Monitoring

No mitigation or monitoring of floodplainsis
proposed.
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Irreversible and Irretrievable
Commitment of Resources

Therewouldbenoirreversibleor irretrievable
effects on floodplains if the Proposed Action
or alternatives were implemented.

Residual Effects

No residual effectsare expected on Humboldt
River floodplains.

SOILS

Impacts on soil resources are directly related
to acreage of disturbance. All alternatives
would have a similar impact on soils as the
Proposed Action. Comparison of impacts for
the Proposed Action and alternatives was
conducted using the same mitigation and
reclamation procedures for all actions.

Direct and Indirect Impacts

Proposed Action

Primary impacts on soil resources would
include soil lossand reduction in productivity
as a result of soil salvage, stockpiling, and
redistribution during reclamation.

Impacts to soil resources were analyzed in
detail by the BLM (1993). For the most part,
impactswould be the same within the areas of
new disturbance for SOAPA. Followingisan
evaluation of soilsimpacts specificto areas of
new disturbance which differ from impacts
analyzed in 1993.

In order to determineif asufficient quantity of
topsoil and useful subsoil would be available
for reclamation, acreages of each soil type
identified within the new disturbance areas

were calculated |(Table 4-5)) The average
estimated depth of salvageable soil for each
soil mapping unit within each of thefive areas
was then used to calculate the soil available
for respreading. As shown in[Table 4-5,|the
available volumesfor each areaare more than
adequate to respread stockpiled soil to the 6-
inch depth proposed in the reclamation plan.

Water erosion potential and resulting soil loss
were quantified for areas of new disturbance
using the Revised Universal Soil Loss
Equation (RUSLE) (Renard et a., 1997)

(Table 4-6).|Annual soil lossin tons per acre

per year was calculated for each of the five
areas of new disturbance associated with
SOAPA. Soail loss was computed under two
scenarios. The first (listed in|Table 4-6| as
“nonvegetated”) assumeshighly disturbed soil
conditions with little or no vegetative cover.

The second (listed in |[Table 4-6| as

“vegetated’) assumes that reclamation is
nearing completion with vegetative cover at
expected density (Westech, 1992).[Table 4-6]
indicates that soil losses due to water erosion
are predicted to range between 10.4 and 20.3
tons/acre/lyear under the nonvegetated
scenario.

Such losseswould exceed maximum tolerable
limits during the period between soil
redistribution and successful reclamation.
Accordingtothe USDA (1993), themaximum
tolerable soil loss varies between oneand five
tons/acre/year depending on depth of the soil
to unfavorable substrata. However, once
revegetation is reestablished, losses would be
0.51 tong/acre/year or less.

Alternatives
The action alternatives would have direct and

indirect impacts similar to the Proposed
Action. Any differences in impacts would be
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TABLE 4-5
DISTURBANCE ACREAGE, DEPTH OF AVAILABLE SOIL, AND TOTAL
AVAILABLE SOIL VOLUME

Sail available
M apping Soil Salvage for Soil needed
Unit Depth respreading for
Soil M apping Unit Symbol Acres (inches) (ydsd) respreading
(vds’)

Northwest end of Gold Quarry North WRDF and adjacent diversion:
Bucan, 15-30% slopes BU 124.03 18 300,153
Malpais-Rock Outcrop, 50-75% slopes MR 36.44 0 0
Total for area 160.47 300,153 129,446

Southwester n portion of James Creek WRDF:
Puett, 15-30% slopes PT 6.20 12 10,003
Susie Creek, 4-15% slopes SC 67.37 18 163,035
Total for area 73.57 173,038 59,346
Southwestern portion of Gold Quarry South WRDF and adjacent diversion:
Cherry Spring, 2-8% slopes CSs 3.91 24 12,616
Orovada, 4-15% slopes OR 9.99 18 24,176
Pie Creek, 15-30% slopes PK 155.50 6 125,437
Puett, 15-30% slopes PT 63.98 12 103,221
Total for area 233.38 265,450 188,260
Ancillary Leach and adjacent portion of refractory ore stockpile

Berning, 30-75% slopes BE 6.16 0 0
Cherry Spring, 2-8% slopes Cs 86.68 24 279,720
Puett, 15-30% slopes PT 18.99 12 30,637
Total for area 111.84 310,357 90,218

Property Leach Pad 2 and southern portions of Refractory L each Facility Expansion

and Non-Property L each Pad Expansion
Cherry Spring, 2-8% slopes CS 628.17 24 2,026,895
Orovada, 4-15% slopes OR 50.10 18 121,242
Puett, 15-30% slopes PT 77.59 12 125,179
Total for area 755.86 2,273,316 609,727
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TABLE 4-6
SOIL LOSS TO WATER EROSION BY DISTURBANCE AREA
Leach Pads & Waste Rock
Piles Soil Stockpiles
Non-vegetated | Vegetated | Non-vegetated Vegetated
Percent slope 43 43 40 40
Maximum slope length (ft.) 116 116 130 130
Slope length & steepness factor 7.8 9.0 7.6 8.9
Cover factor 45 .013 45 .013
Northwest end of |k factor .30 .30 .30 .30
Gold Quarry North
WRDF & adjacent |soil |oss/tons/ac/year 12.2 30 12.0 30
diversion
Southwestern k factor .26 .26 .26 .26
portion of James -
Creek WRDF soil loss/tong/ac/year 105 .26 104 .26
Southwest portion |k factor 35 35 .35 35
of Gold Quarry
South WRDF & [ spj| |oss/tons/ac/year 14.2 35 14.0 35
adjacent diversion
Ancillary Leach & |k factor .50 .50 .50 .50
adjacent portion of
refractory ore soil loss/tons/ac/year 20.3 51 20.0 49
stockpile
Property Leach Pad |k factor .50 .50 .50 .50
2 & southern
portions leach -
facilities soil loss/tons/ac/year 20.3 51 20.0 49
expansions

negligible because the aternatives would
disturb an area of six and 53 acres less than
the Proposed Action, respectively.

No Action Alternative

The No Action Alternative would not create
any new disturbance from soils. Newmont
would continue their current soil salvage and
mitigation program as part of the approved
Reclamation Plan. TheNo Action Alternative
has, or would, disturb 7,960 acres, while the
Proposed Action would disturb 1,392
additional acres.

Potential Mitigation and
Monitoring

Newmont would continue to implement
mitigation measuresto control surfaceerosion
and sedimentation as was described under
mitigation for water resources. Newmont
would further mitigate impacts to the soil
resource by continued implementation of their
reclamation plan, including enhanced
reclamation techniques. Included in the plan
are the creation and stabilization of topsoil
stockpiles, the creation and monitoring of
vegetation test plots, the spreading of topsoil
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after facility sites are closed, and the
revegetation of the site.

Three of the five enhanced techniques would
not be implemented until operations cease
(landscape considerations, raptor habitat
enhancement, and establishment of diversified
ecosystems). Two of the enhanced reclamation
techniques are being implemented on a
concurrent basis (topsoil management plan
and intensified test plot program). Thetopsoil
management plan has proven effective in
savaging and protecting topsoil. The
intensified test plot program is continuing to
generate data that will be useful during final
reclamation.

Irreversible and Irretrievable
Commitment of Resources

Theprojected soil lossesduring operationsare
irretrievable and irreversible. Following
revegetation, soil losses would be reduced to
acceptable minimum levels or better.

Residual Effects

Physical and chemical disruption of soil by
salvaging and stockpiling would constitute a
lossof soil productivity. Thislossis, however,
largely reversible over time by natural soil
development. Reclamation steps such as
grading, spreading topsoil, and revegetation
expedite this process, but soil rebuilding
requires many years. If reclamation is not
successful, these impacts would be extended
intime.

VEGETATION

The Proposed Action would disturb an
additional 1,392 acresof vegetation, primarily
lower elevation sagebrush-bunchgrass
community types in deteriorated range

condition. (Disturbance has already occurred
on 7,960 acres.) While reclamation would
restore much of the disturbed area, some
features (e.g., mine pit) could not be
reclaimed. It is the intent of reclamation to
restore a functional plant community that
would include adequate cover and diversity to
provide for post-mining land uses.
Reclamation will, however, have to provide
comparable plant cover to undisturbed
reference areas in order to be judged
acceptable by BLM. The process of future re-
colonization could then increase the
percentage of plant cover and plant diversity
in the future.

Direct and Indirect Impacts

Proposed Action

The Proposed Action would have direct,
indirect and cumulative impacts on the
vegetation resources within the project area.
Surface disturbances associated with
expansion activities are anticipated to avoid
wetland and riparian environments, and only
impact upland vegetation. However, these
wetter communities may be impacted by the
changes to the hydrologic regime caused by
pit dewatering.

Direct impacts to upland vegetation would
occur as a result of the construction of the
proposed facilitiesand would continue during
their operation. Specifically, the construction
of the proposed facilities would eliminate
1,392 acres of native vegetation. Acres of
disturbance by facility are provided in
This physica disturbance would remain
during the life of the operation, and is
considered short-term. Upon closure of the
mine, vegetation coverage would be replaced
a the SOAPA facilities by reclamation
activities. By returning the vegetative cover to

4-61



Chapter 4 - Consequences of the Proposed Action and Alternatives

the landscape, reclamation would mitigate
most impacts to the area caused by the
proposed physical disturbance. Despite
reclamation activities, vegetation resources
within the proposed disturbance area would
incur some long term impacts. It is not
anticipated that the revegetation process
would restore the species diversity or species
composition of the preexisting plant
community, and thus these two values would
be impacted for the long term. Naturd
restoration of these values could occur over
extensive periods of time.

Indirect impacts to upland vegetation would
also occur as aresult of the Proposed Action.
These impacts would arise from the direct
impact of vegetation removal necessary for the
construction and operation of the facilities,
and would affect undisturbed as well as
disturbed vegetation in several ways. First,
vegetation remova would increase fugitive
dust levels, which in turn would inhibit
photosynthesis and transpiration processes.
Second, the potential for erosional features
would increase, hindering rooting success.
Finaly, the potentia for weedy species to
invade and become established would
increase. This impact would likely be
problematic indefinitely due to the nature of
weed invasions (see section on Noxious
Weeds, below).

Accidental spills of leaching agent and/or
pregnant sol ution are not anticipated toimpact
vegetation resources for the following
reasoning. Accidental spillscould occur either
in transport or on-site and would be
immediately addressed by Newmont’'s Spill
Prevention, Control, and Countermeasures
plan. Onsite, accidental spillswould not come
into contact with vegetation, and clean up
would insure that soil and water were
decontaminated. Spills that occur during

transport would betreated in asimilar manner,
decontaminating soils and water to ensure no
future contamination. If vegetation was
impacted or removed asaresult, effectswould
be restored by revegetation.

Alternatives

The aternative of backfilling the Mac pit
would result in approximately 40 more acres
of revegetated areathan the Proposed Action.
By placing waste rock in the Mac pit, the
wasterock disposal facilitieswould bedlightly
smaller. It is estimated the WRDFs would be
six acressmaller. Thealternative of modifying
the WRDFs would provide approximately 53
acres less disturbance than the Proposed
Action. This would be accomplished by
building the WRDFstaller instead of broader.

No Action Alternative

The No Action Alternative would have no
additional kinds of impacts on vegetation
beyond those described under aready
approved, current operations. Disturbance
would, or has, occurred on 7,960 acres while
the Proposed Action would disturb an
additional 1,392 acres.

Potential Mitigation and
Monitoring

No additional mitigation is proposed beyond
implementation of the approved Reclamation
Plan of 1993, as amended in 1996, March
1997, and December 1997. Part of that plan
includes the monitoring of test plots for
revegetation success. Thetest plot programis
designedtoidentify theoptimum combination
of topsoil depth, soil amendments, and plant
species. The test plots have already proven
effective in aiding concurrent reclamation.
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Off-site mitigation has been provided by
Newmont for vegetation lost from the pit area
for both existing operations and SOAPA
(1,000 acres) by seeding areas at Bob's Flat
and Dunphy Hills (6,566 acres).

Irreversible and Irretrievable
Commitment of Resources

Therewould beanirreversiblecommitment of
potential vegetative productivity in theloss of
139 acres taken by the Gold Quarry pit
expansion. There would be an irretrievable
loss of vegetative productivity on the areas
where new facilities are constructed until
reclamation is complete. Either of the action
alternatives would also have similar
irretrievable losses of vegetative productivity
from facility sites, but the Mac pit backfill
alternative would result in approximately 40
fewer acres of land irretrievably lost to any
continued surface uses. The modified WRDF
alternative would result in approximately 53
fewer acres to be irretrievably lost in
comparison to the Proposed Action.

Residual Effects

Residual effects of the Proposed Action and
aternatives would be determined by the
success of reclamation. When reclamation
success is achieved, there would be no
residual effects on vegetation.

NOXIOUS WEEDS

Direct and Indirect Impacts

Proposed Action

This section provides a description of the
potential for the establishment and spread of

noxious weed communities within the project
area and within the study area as an
environmental consequence of the Proposed
Action. Sail disturbance plays a significant
role in opportunities for the establishment of
noxious weeds. The proposed project would
involve the disturbance of 1,392 acres of
vegetation through mining activities, removal
of waste rock to disposal facilities, and the
construction and use of ancillary facilities
(including roads, yards and linear corridors).
In addition, the dewatering process is
predicted to result in reduced or eliminated
baseflow of five springs in the area. This
change in the hydrologic regime can be
expected to affect the wetland plant speciesin
and around the springs, and if drier conditions
occur, they could open up habitat for weed
establishment.

Noxiousweedsare not equal intheir potential
for effects, therefore the weeds of concern
should be addressed individualy as to
potential for effectsand optionsfor mitigation
and/or control measures.

The three plants identified as dominating the
weed infestations currently found on mine
facility sites are particularly tenacious due to
individual habits. For example, Scotch thistle
seeds can be viable for over 30 years (BLM,
2000c), and so, though buried and unable to
germinatefor years, can, once uncovered, lead
to a new infestation. Saltcedar likewise can
propagate from buried or submerged stems.
The salts which accumulate in the plant can
leach from the plants and, if present in large
guantities, can result in asaline soil. This soil
can, in turn, impede the establishment of
desirable vegetation.

The weed survey of 1998 (JBR, 1998)
indicated weed infestations on approximately
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101 acres at the South Operations area. The
Proposed Action would reduce several of the
infested sites, by removing them or covering
them. The expansion of the Gold Quarry
North WRDF would eliminate approximately
43.5 acres of scotch thistle. The removal of
the James Creek tailing facility would remove
0.34 acres of scotch thistle, some Canada
thistle, and severa hundred saltcedar plants.
The expansion of the James Creek and Gold
Quarry South  WRDFs would eliminate
approximately 1.1 acres of scotch thistle. The
scotch thistleinfestationsin Section 18 would
all be eliminated as well.

These removal effects would be countered to
some unknown degree because all of the new
areasdisturbed for constructionwould present
new sites for invasion (1,392 acres). It is
reasonable to assume that some new sites of
weed invasionwould occur. Newmont’ sweed
control program would implement controlson
any new infestations and reduce the potential
for impacts by any new infestations.

Alternatives

The potential impacts from either of the
Action Alternatives would be expected to be
very similar to those described for the
Proposed Action, as the alternatives would
aso expand the same facilities, disturb a
similar amount of ground, construct similar
ancillary facilities, and the volumes of
materials moved would be the same as the
Proposed Action.

No Action Alternative

If the No Action Alternative were
implemented, there would be no new impacts
resulting beyond those already in effect. The
existing noxious weed community would not

beexpected to appreciably increase because of
no new disturbance, and thus no new sitesfor
invasion areas would be created. Newmont’s
current weed control efforts would be
continued for the life of the mine and the
reclamation period.

Potential Mitigation and
Monitoring

Newmont conducts annual weed surveys, and
these would be continued. Information from
these surveys is used to direct weed control
efforts. Monitoring and weed control would
continue until reclamation was complete.

Irreversible and Irretrievable
Commitment of Resources

Where weed infestations are significant, they
represent an irretrievable commitment of
range productivity. During mining operations,
theinfestations on the mining property are not
preventing utilization of the range because
cattleare not allowed to graze on the property.
If noxious weeds are not controlled during
reclamation, then the loss of range
productivity would occur after mining and
reclamation is complete.

Residual Effects

The goa of noxious weed control is
eradication. Some noxiousweeds may remain
on the site after mining and reclamation are
completed. If thereis a continued presence of
noxious weeds after the mining operation is
finished, it would represent a long-term
reduction in range productivity.
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RIPARIAN, WETLANDS, AND
WATERS OF THE U.S. AREAS

Direct and Indirect Impacts

Proposed Action

The Proposed Action would have direct,
indirect and cumulativeimpactsonthewaters,
wetland, and riparian resources within the
incrementally expanded project area. No
wetlands would be directly impacted by the
placement of dredge or fill material in
wetlands as defined and regulated by the U.S.
Army Corpsof Engineers. Based on the 1993
jurisdictional survey, the Proposed Action
was projected to impact 0.98 acres of
Waters of the United Statesin Section 18,
which consisted of an unnamed dr ainage of
non-wetland waters that convey snowmelt
and precipitation runoff across Section 18
on its way to entering Maggie Creek. On
January 9, 2001, the U.S. Supreme Court
issued itsdecision in Solid Waste Agency of
Northern Cook Countyv.U.S. Army Corps
of Engineers, which invalidated part of the
regulatory definition of Waters of the
United States. Given that decision, it is
possible that certain of these previously
identified waters are not jurisdictional.
Thus, the prior delineation represents the
maximum acr eage of jurisdictional waters
that may be affected. To the extent those
watersstill qualify asWater s of the United
States, a 404 permit would be obtained
from the Corps of Engineers, prior to
construction of facilitiesthat would impact
those waters. All action alter natives would
have impacts on wetlands and Waters of
the U.S. similar to that of the Proposed
Action.

It is anticipated that the Proposed Action
would potentially impact limited riparian and

wetland areasalong middleand lower Marys
Creek, lower Maggie Creek, and lower Fish
Creek.

Thedrawdown contour also encompassesfive
spring and seep sites with about 2.5 acres of
associated riparian habitat beyond those
analyzed in 1993. All other springs and seeps
encompassed by the expanded drawdown
contour are located in mountain spring
domains and thus are not predicted to be
affected by mine dewatering. The kinds of
impacts to wetland and riparian areas
potentially caused by thedewatering activities
are anticipated to be similar to those already
documented in the 1993 EIS, e.g., vegetation
composition could be modified for wetter
species to drier area forbs, riparian acreage
could be diminished, productivity could be
reduced, and erosion could increase.

With reduction or loss of flows, species
composition would be modified and acreage
of riparian types diminished. Wetter site
species would be replaced by species typical
of the remnant riparian vegetation type. Site
productivity would be decreased, resulting in
lower valuefor livestock grazing and wildlife
habitat. Streams potentially impacted include
the following.

Maggie Creek. Riparian areas along Maggie
Creek were fully analyzed in the South
Operations Area Project EIS (BLM 1993).
That EIS indicated that some riparian
wetland and non-wetland vegetation could be
indirectly affected by the SOAP. However,
the Mitigation Plan that was implemented
in 1993 has been effective in providing
improved conditions in the riparian and
wetland habitats along Maggie Creek
(Appendix A). A qualitative assessment of

potentially affected riparian areas can be seen
on|Figure 4-18.
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With reduced flow, plant composition would
be shifted toward species less dependent on
water. Specific changes in wetland and
riparian vegetation would depend on the
magnitude and duration of flow reduction and
the degree to which flows depend on
unaffected water sources.

Marys Creek. Marys Creek supports riparian
and wetland vegetation. Most of the upper
reaches are not expected to be impacted
because baseflows are related to perched
springsinthe MarysM ountain spring domain.
Wetland vegetation and riparian zones from
the Carlin “Cold” Springs to the Humbol dt
River could, however, be impacted by
predicted flow reductions at Carlin Springs.
About one mile of stream has riparian and
wetland vegetation in an area potentialy
impacted by the incremental expansion of the
10 foot drawdown contour.

Simon Creek. Simon Creek was analyzed in
the South Operations Area Project EIS (BLM
1993). Hydrol ogic modelingin 1999 indicated
that lower Simon Creek would be outside the
10-foot drawdown contour, while the
headwaters would still be within the contour
line.

Fish Creek. Fish Creek supports a limited
amount of riparian vegetation. The creek
would not be substantially affected by
dewatering since it is primarily within the
Independence M ountain spring domain, but a
spring in thelower reach could potentially
be dewatered. If so, then riparian areas
along the lower reaches might experience
someeffectsfrom reduced flow. L ower Fish
Creek isan intermittent stream.

Humboldt River. Potential effects on the
Humboldt River riparian areaswere disclosed
in the South Operations Area Project EIS
(BLM 1993). The same kinds of impacts
would still be expected to occur, however, the
anaysis in 1993 was based on dewatering
discharges of up to 42,000 gpm, but current
analysis is based on less than 30,000 gpm.
Therefore, potential impacts on riparian and
wetland areas adong the Humboldt are
expected to be reduced below those disclosed
in 1993.

Alternatives

Potential impactsto wetlandsor riparian areas
from either of the two action alternatives
would be the same as those of the Proposed
Action.

No Action Alternative

If No Action was selected, then potential
impacts to five spring/seep wetlands would
not occur, however, 25 spring/seep wetlands
would be affected as approved under the
existing South Operations Area Project.
Streamflow would continue to be affected in
Maggie and Marys creek basins and their
tributaries, thus maintaining existing
conditions for streamside wetlands.
Additionally, under No Action, wetlands and
riparian areas in lower Maggie Creek and
along the Humboldt River would continue to
experience augmented flows through 2001,
and they would be exposed to lower base
flowsfollowing the year 2001 as groundwater
seeks to return the cone of depression to pre-
mining levels.
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Chapter 4 - Consequences of the Proposed Action and Alternatives

Potential Mitigation and
Monitoring

Continueimplementation of theMaggie Creek
Watershed Restoration Project. The project
has been very effective in improving stream
and riparian habitats within the Maggie Creek
Basin. Additional informationwasprovidedin
the section on Riparian and
Wetland Areas and Threatened, Endangered,
Candidate and Sensitive Species. Also see
Appendix A|for amonitoring analysis of the
Maggie Creek Watershed Restoration Project
and “before’” and “after” photographs of
Maggie and Coyote creeks. However, some
revison is needed for the Maggie Creek
Watershed Restoration Project in terms of
increasing flexibility in the grazing
prescriptions and in refining biological
standards. A few provisions of the Project
including fencing on Susie Creek and a
Conservation Easement will need to be
compl eted.

New proposalsfor mitigation of riparian areas
have not been made in light of the extensive
monitoring and mitigation activities ongoing
for streams and springs/seeps, which, if
successfully implemented, should also serve
to maintain riparian areas. However, if
additional areas require monitoring or
mitigation, then additional measures can be
negotiated as part of the Mitigation and
Monitoring Plan to be devel oped as part of the
Record of Decision for this project. Potential
sitesidentified by the BLM include the lower
Jack Creek area and the hot springs wetlands

(Spring #24).

Irreversible and Irretrievable
Commitment of Resources

Successful mitigation and eventual recovery
of the hydrol ogic systemwould offset wetland

and riparian area degradation or loss. Losses
would be irreversible only if the hydrologic
conditions do not return to pre-mining
conditions, or if the mitigation measures that
Newmont has committed to (baseflow
replacement or augmentation of springs,
seeps, or stream reaches) prove inadequate. If
certain wetlands or riparian areas cannot be
mitigated, or do not recover, their loss would
beirreversible.

Residual Effects

Wetlands and riparian areas associated with
springs/seepsand streamsthat are predicted to
be affected are expected to eventually return
to near pre-mining conditions and not
experience any residual impacts. If streamsor
springs are dewatered, thelr associated
vegetativecommunity could bealtered toward
a more upland community. As streams and
springs recover, the vegetative community
would be altered toward a more wetland
community. While there is uncertainty that
springs/seeps and streams would be affected,
it is possible that some springs/seeps, if
eliminated by dewatering, might not recover.
Proposed mitigation measures (which could
be conducted concurrently with mining) are
expected to minimize adverse impacts and
maintain conditions conducivetotherecovery
of wetlands and riparian areas.

TERRESTRIAL WILDLIFE

The primary impacts on terrestrial wildlife
were discussed in the origina EIS (BLM,
1993). Those potential impactsincluded direct
lossof habitat (primarily sagebrush/grassland)
and the loss or displacement of wildlife from
affected habitat. Some of this loss would be
pronghorn winter range and/or mule deer
transitional range. Potential loss or reduction
of some springs, seeps, and small streams due
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to groundwater drawdown would impact
terrestrial wildlife dependent on these sites
(e.g., amphibians, chukar, songbirds,
waterbirds, small mammals, sage grouse, and
predators) and may affect distribution of other
species(e.g., bats, raptors, and mule deer) that
use these sites as part of a larger habitat
complex. Any loss or reduction in water
provided for grazing cattle would also affect
wildlife.

Direct and Indirect Impacts

Proposed Action

The Proposed Action would result in direct
loss of 1,392 acres of terrestrial wildlife
habitat, including alimited amount of riparian
habitat, until such habitat is reclaimed. One
hundred thirty nine of these acres would not
bereclaimed asthey represent theincrementa
expansion of the Gold Quarry pit. Habitat
losses would result from expansion of many
existing facilities. Terrestrial wildlife is
currently acclimated to these existing
facilities. New facilitieswould be constructed
or expanded in sections 10 and 14, T33N
R51E, and Section 18, T33N R52E. Theseare
the primary areas where terrestria wildlife
might still be displaced. Wildlife use of the
lands in R51E is primarily by mule deer as
transitional range, and primary use of landsin
R52E is by pronghorn as winter range.

Theorigina EIS(BLM, 1993) fully discussed
the potential impacts to terrestrial wildlife,
and the expansion of facilities for SOAPA
would continue those impacts in kind and
magnitude. The following discussion
representsasummary of potential incremental
impacts expected from the expansion.

SOAPA would have direct effectson wildlife
through accidental mortalitiesto wildlife that
come in contact with lethal and sublethal

solutions in the tailing facility, launders,
transfer canal's, leach pads, and processponds.
Historically, the South Operations Area
Project has experienced approximately four
bird mortalitiesper quarter and approximately
one smal mamma mortality per year.
Newmont continuesto seek meansof reducing
these mortalities, but a similar or lower
frequency of mortalities is anticipated.

Upon cessation of dewatering of the Gold
Quarry pit and recovery of the water table, a
lakewould forminthe pit. Thislakewould be
approximately 16 percent larger than the lake
anayzed for the origina EIS (BLM, 1993).
The surface of the lake would be
approximately 300 feet below the pre-mining
surface of the pit. Birds, amphibians, reptiles,
and large and small mammals would likely
access the pit lake. Since pit lake water
quality is predicted to meet or be close to
aquatic life standards, no effect on wildlife
that accessthe pit lake would be expected.

Some chukar upland habitat (steep-rocky
slopes) would be lost, but this loss would be
small compared with habitat available in the
study area. The groundwater drawdown would
potentially result in loss of free water and
riparian habitat at several seeps near Simon
Creek. Dewatering would also potentially
impact available water in Lynn Creek and
Simon Creek.

Since chukar, Hungarian partridge, and
mour ning dove aredependent on available
water, theloss of water sourceswould limit
the use of suitable habitat during the late
spring to mid-fall period.

Expansion of the Gold Quarry South WRDF,
Gold Quarry North WRDF, James Creek
WRDF, and creek diversions would remove
about 812 acres of historic mule deer

4-70



Chapter 4 - Consequences of the Proposed Action and Alternatives

transitional range. The existing SOAPA
facilities already act to bisect this historic
range, and act as a barrier to deer moving
through this traditional transition range
|(Figure 3-11).| Deer that used the historic
range to access their winter and summer
ranges, now utilize habitats west and north of
the mine (Wilkinson, 1998). Because the
proposed actions would occur on and
immediately adjacent to the southern portion
of the existing mine it is not anticipated that
deer would be adversely impacted.

No known sage grouse display sites (leks)
would be impacted by the Proposed Action.
Under the proposed action, approximately
1,253 acres of year-round habitat would be
lost for the life of the project, pending
successful reclamation, and 139 acres of the
same habitat would be permanently lost from
the open pit expansion. The groundwater
drawdown could impact up to 2.5 acres of
riparian habitat at five springs and seeps and
a limited amount of riparian habitat along
streams. Approximately six acres of riparian
habitat occur within the 10-foot drawdown
contour but outside the spring domains and

outside the 1993 drawdown contour

The remaining acreage occurs along
other streams and the Humboldt River.

Raptors would aso be affected by the loss of
prey base as a result of disturbance of 1,392
acres of upland habitat. Because most raptors
usually range over large areas, thislossis not
quantifiable but is probably minor and would
not resultinachangein raptor diversity. Some
raptors would be able to take advantage of
prey availability in reclaimed habitats. In
addition, most raptors in the area should be
habituated to ongoing mining activities and
new disturbances should not further impact
these species.

Other groups of species such as small
mammalsand migratory birdsmay be affected
by the proposed action. All facilities are
fenced to prevent entry by large mammal s, but
small mammals and birds can gain access.
Migratory birds could come in contact with
tailing liquidsaong the beachesof the Tailing
Disposal Facility. The processisdesigned to
maintain these liquids with aWAD cyanide
concentration of less than 25 mg/L. This
level is not letha to birds, but a sub-lethal
effect is postulated by researchers on birds
that are stressed, such as during migration.
Birds can al so be exposed to metals and trace
elements in the pit lake. However, of the
metals with aquatic life standards, only
molybdenumispredicted to exceed the 1-hour
average standard. The pit lake is predicted to
have a pH level of 7.8, well above the level
that could pose acidic-water toxicity risks (pH
levels less than 4.0). Biomagnification of
metals and trace elements by aguatic
organisms to levels potentialy letha to
migratory birds could possibly develop over
the long-term. Migratory birds may aso be
exposed to atotal loading of metals and trace
elementsin the Humboldt River that is higher
than premining conditions, even though all
discharges are in compliance with water
quality standards. If streams or any flat water
areas were decreased by dewatering
drawdown, some migratory birds might
experience displacement and expend
additional energy searching for suitable
resting or foraging habitat. This could
potentially compromise the survival of some
birds, especially those stressed by migration.

Water from the dewatering system and/or
storage reservoir would be discharged into
Maggie Creek and eventually the Humbolt
River. Dischargeflowswould vary, but would
eventually peak at lessthan 30,000 gpm. This
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rateismorethan 12,000 gpm lower than was
analyzed in the origina EIS (BLM, 1993).
The origind analysis indicated that some
wildlife may have difficulty crossing Maggie
Creek at higher flows. This has not proved to
bethe case. However, if flowsaresufficientin
the spring, antelope may have difficulty
leaving their winter range to access
transitional and summer ranges (Wilkinson,
1998). A similar situation would occur for
mule deer attempting to move from crucia
winter range east of Carlin to crucial winter
range west of Carlin, although the magnitude
of the impact would be less than for
pronghorns. During high water periodsin the
spring, Newmont woul d store discharge water
in the Maggie Creek Ranch Reservair.

Alternatives
Backfilling of the Mac Pit

Impacts to the wildlife resource as aresult of
this alternative would be similar to those
described for the Proposed Action. The only
difference would bethat the Mac pit would be
backfilled with waste rock, thus providing an
additional 40 acres of wildlife habitat. By
placing the waste rock back into the Mac pit
the size or height of both the Gold Quarry
North and South WRDFswould bereduced by
six acres. This aternative would result in
additional wildlife habitat, both from smaller
WRDFs and from the backfilled pit. All other
potential impacts would be the same as
described under the proposed action
aternative.

Modified Waste
Facilities

Rock Disposal

This dternative is essentially the same as the
Proposed Action, except for the handling of
the waste rock. Under this alternative some

waste rock would be hauled to various areas
for road and embankment construction. In
addition, the Gold Quarry South WRDF
would be constructed higher and therefore
minimizeitsfootprint. Thiswouldresultin 50
acres less potentia wildlife habitat being lost
within the footprint. This alternative would
also result in three fewer acres of disturbance
for construction of a water diversion around
the South WRDF.

No Action Alternative

The No Action Alternative would have no
additional impactsonwildlifeother thanthose
already projected at the South OperationsArea
Project. Dewatering effects and habitat
disturbance would cease in 2001, rather than
2011 under the Proposed Action.

Potential Mitigation and
Monitoring

Numerous mitigation or monitoring activities
arecurrently being implemented by Newmont
as part of their approved Mitigation Plan
(BLM, 1993). These measures include:

* Reclaim most disturbed areasto adiverse,
self-sustaining ecosystem. Thismitigation
measure is ongoing in the case of
concurrent reclamation. Newmont has
reclaimed some areas which,
preliminarily, appear to be diverse and
self-sustaining. Final reclamation would
not occur until mining operations cease.

* Implement the Maggie Creek Watershed
Restoration Project to improve wildlife
habitat within the upland, riparian and
wetland areas adjacent to Maggie, Simon,
Jack, Little Jack, and Coyote creeks. This
measure was described previously under
water resources and has proved effective.
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Realign and redesign the North AreaHaul
Road to facilitate mule deer migration.
This mitigation measure has proven
successful in regard to preventing mule
deer mortality.

Conduct restoration on the Dunphy Hills
Winter Range (Gold Quarry Mitigation
Plan) and Tuscarora Transition Range
(South OperationsAreaProject Mitigation
Plan). Thisrehabilitation wasinitiated (on
over 6,500 acres) in 1992 and completed
in 1998. Management of the area and
observations on the effectiveness of the
restoration are ongoing.

According to Bob's Flat EFR and the
Mule Deer Mitigation Reseeding
Cooperative Agreement - Specia
Stipulation - Item O, and adjusted acres
that were rehabilitated, Newmont could
elect to apply acres that cannot be
reclaimed (e.g. the 139-acre pit) to the
acreage in the “mitigation bank.”
According to BLM calculations for
mitigation, the following seedings were
completed on public lands as mitigation
for the effects of Newmont mining
operations on mule deer habitat and, in
effect, arein the “mitigation bank:” 1,538
acreson the aerial block, 949 acreson the
Geenstrip block, and 940 acres on the
mid-elevation block, for a total of 3,427
acres. Four other Newmont projects
required mitigationfor 1,386 acresthat are
to be subtracted from the 3,427 acres. The
2,041 remaining acres can be applied to
mitigate effects of past, present and future
mining actions as stated in the
Cooperative Agreement.

The 2,041 acres in the “mitigation bank”
can be applied as mitigation for mule deer
habitat permanently lost to the pit

expansion of 139 acres. In addition to
following the format established in the
SOAP Mitigation Plan (BLM, 1993),
Newmont should consider fencing or
resting the seeded areafrom livestock use
for a minimum of three growing seasons
on either public land or lands owned by
Newmont, or a combination thereof. The
BLM would consider a third-party
arrangement to complete NEPA
documentation and rehabilitation work
through consultation with BLM,
Newmont, and possibly NDOW. An
agreement on grazing management on the
seeded area over the long-term should be
an item negotiated in the final Mitigation
Plan to be devel oped as part of the Record
of Decision for this project.

The 139 acres of sage grouse habitat
permanently lost to the pit expansion
could be mitigated in other ways such as
off-site habitat enhancement, creation of
new water sources (guzzlers), additional
protection for known leks, or other
measures to be identified in the Find
Mitigation Plan for the Record of
Decision.

A potential mitigation measure would be
the establishment of a monitoring site at
the pit lake. The site should include water
quality including metals and trace
minerals, development of aquatic
organism communities, and wildlife useof
the lake.

Compliance with the Migratory Bird
Treaty Act would be ensured through the
use of mitigation measures. Such
measures would include conducting land
clearing outside the breeding season of
migratory birds utilizing the site; conduct
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nest surveysprior to land clearing if inside
the breeding season; and the use of buffer
zones around identified nests during the
breeding season.

Irreversible and Irretrievable
Commitment of Resources

Wildlife resources are generally considered
renewable. If wildlife habitats lost through
implementation of the Proposed Action or
dternatives are reclaimed to pre-mining
condition after project completion, only open
pit areas would be irreversibly and
irretrievably lost to wildlife resources.

The degree of land surface recovery after
mining ceases would depend on success of
reclamation. It is highly unlikely that
reclamation would create habitat similar in
quality to pre-mining conditions. As a result
of not having pre-mining quality habitat, it is
probable that diversity and density of many
specieswould not recover to pre-mining levels
within the foreseeable future.

There is a possibility that small, isolated
populations of some species of smal
mammals, reptiles, amphibians, or
invertebrates associated with springs could be
irretrievably lost if springs dry up.
Repopulation through dispersal would likely
be slow or nonexistent if affected springs are
isolated from unaffected wildlife populations
by areas of unsuitable habitat or relatively
large distances.

Residual Effects

Even though the Gold Quarry pit would be
bermed or fenced, some mammals may
possibly enter the steep-walled pit and drown.
The juvenile pit lake (after five years) is

expected to have apH of 7.4 and 876 mg/L of
total dissolved solids. After 250 years, thelake
is expected to have a pH of 7.8 and TDS of
783 mg/L (Geomega, 1997b). Pit lake water
quality is not expected to be injurious to
wildlife such asbirds and bats because water
quality generally would be good, rarely
exceeding drinking water or aquatic life
standards, and any exceedances would be
small. It will also take some time for water
quality in the pit lake to stabilize.

When lands disturbed by the expansion
facilities are fully revegetated following
reclamation, the habitat would be lessdiverse
than prior to mining. This habitat would not
support the same numbers or diversity of
wildlife as existed prior to mining. Any
unmitigated loss of springs/seeps or
wetlands/riparian areas would reduce the
diversity of small mammals, birds, and other
organisms dependent on the wetted areas. If
terrestrial wildlife are lost as a result of lost
riparian areas that don not recover after
dewatering ends, their losswould bearesidual
effect. If metads and trace elements are
elevated or concentrated in the Humboldt
River or in the pit lake with resultant
deleterious effects on terrestrial, aquatic, or
avian species, those effects would be residual
over long time periods.

AQUATIC HABITAT AND
FISHERIES

Potential impacts of the SOAPA on aguatic
habitat and fish would be associated primarily
with potential alteration of surface water
baseflows and spring flow. These potential
baseflow reductions would result from
continuation of the dewatering program with
resultant groundwater drawdown for alonger
period than previously analyzed and over an
incrementally larger area. Reduced surface

4-74



Chapter 4 - Consequences of the Proposed Action and Alternatives

water baseflows may eliminate or severely
reduce numbers of fish and many aguatic
invertebrates. Extension of the ongoing
dewatering discharges would extend the
period of reduced baseflows following the
cessation of mining and thus have the most
potential to affect the Humboldt River.

Direct and Indirect Impacts

Proposed Action
Dewatering Impacts

Potential impacts of the SOAPA on aquatic
habitat and fish could result from potential
alteration of surface water baseflows. Refer to
the Water Resources Section for a detailed
discussion of these predicted drawdown
impacts. Because, for the purposes of this
resource, the SOAPA is primarily an
extension of the dewatering period, the
impacts would be of the same kind as those
presented in the original EIS (BLM, 1993),
but would be expanded in areaand in time.

The currently approved dewatering operation
would end in 2001. The proposed SOAPA
would extend the dewatering until 2011. This
extension would result in adeeper drawdown
of the water table (cone of depression) than
would occur under the currently approved
project. Accordingly, this could reduce more
surface water baseflows and over a farther
distance from the Gold Quarry pit, and
lengthen the groundwater recovery period.

The incremental expansion of the predicted
10-foot groundwater drawdown contour lineis
used as the definition of the area of potential
surfacewater impact. Groundwater drawdown
would occur outside of the 10-foot drawdown
line, however, these changes would be
difficult to distinguish from seasonal or long-

term natura variations. In most of the
modeled area, the depth to groundwater is
greater than 50 feet so that groundwater
drawdown doesnot interact with surfacewater
and would not impact surface water
(Newmont, 1999D).

Potential drawdown impacts (see Water
Resources) could diminish the amount and
condition of aguatic habitat. Thiswould affect
the aquatic invertebrates and fish species that
depend on those water sources by reducing or
eliminating species from a particular aguatic
habitat. Up to five spring and seep sites could
be affected through reduced or complete loss
of flows in the incrementa area of
groundwater drawdown.

Streams with portions of their length within
the incremental 10-foot drawdown contour
within the Maggie Creek subbasin include
lower Fish, middleand lower MarysCreek
(primarily the Carlin “Cold” Spring),
lower Maggie Creek, and upper Lynn
Creek. Actudly, the revised groundwater
model serves to remove approximately 4.5
miles of Maggie Creek from within the
predicted 10-foot drawdown contour. The
removed areaof Maggie Creek isimmediately
above Maggie Creek Canyon. Additionally,
baseflow in the Humboldt River between
Carlinand Palisadeis predicted to decrease by
as much as 4.9 cfs (2,200 gpm) after
dewatering ceases and to have a long-term
reduction of about 1.5 cfs (673 gpm) (HCI,
1999).

Maggie Creek watershed restoration work
conducted to mitigate for dewatering impacts
predicted inthe 1993 EISwould also mitigate
the impacts predicted to occur from the
extension of dewateringto year 2011. Grazing
practices which favor riparian vegetation
establishment have an important influence in
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reducing erosion resulting from discharge
flows.

Discharge Impacts to Maggie Creek
and Humboldt River

The SOAPA proposes to continue discharge
of mine-water to lower Maggie Creek. The
discharge is located approximately seven
miles north of its confluence with the
Humboldt River. This discharge potentially
affects aguatic biota by increasing stream
temperatures, increasing streamflows, and
decreasing dissolved oxygen compared to
natural conditions.

Increasing the stream flows to lower Maggie
Creek would not accelerate bank erosion,
increase sediment transport, nor increase
lateral channel migration BLM, 1993
Newmont has constructed bank stabilization
structures within the Maggie Creek channel
which serveto mitigate these effects (Chapter
4, Water Resources). Other water quality
impacts expected from discharge of excess
mine water to Maggie Creek and the
Humboldt River include potentialy higher
loadings of metals and trace elements, which
could result in effects on species in the
Humboldt River and the Humboldt Wildlife
Management Area.

Alternatives

Both the action alternatives would have the
same potential impacts to aguatic habitat and
fisheries as those described for the Proposed
Action, asthe amount of dewatering would be
the same.

No Action Alternative
The No Action dternative would result in

those potential impacts on aguatic resources
that have been analyzed in the origina EIS

(BLM, 1993). Under the No Action
alternative, current mining operations,
including dewatering activities, would
continue until 2001. The same streamswould
have potential dewatering effectsexcept upper
Lynn and Fish creeks. Potential dewatering of
Maggie Creek may be some what greater than
under the Proposed Action because modeling
in 1993 predicted more of Maggie Creek was
in the drawdown contour.

Potential Mitigation and
Monitoring

Impacts that were predicted to occur as a
result of theexisting Project weremitigated by
Newmont implementation of the Mitigation
Plan (BLM, 1993). Many items have been
completed or arecurrently beingimplemented.
A summary of itemsin the plan isasfollows:

» TheMaggieCreek Watershed Restoration
Project isaprogram to achieve restoration
and enhancement of upland, riparian and
wetland habitat in the Maggie Creek
subbasin through a cooperative effort
among Newmont, the BLM, the TS
Ranch, the Maggie Creek Ranch, and
others. This will continue to enhance
aguatic habitat in the subbasin. Results of
this project were summarized in the
mitigation section of Riparian, Wetland
and Waters of the U.S. section earlier in
this chapter.

» Mitigation of potential baseflow losses to
creeks, including Maggie, Susie, James,
Soap, and other area creeks through
riparian improvement projects and, if
necessary to protect riparian and aquatic
values, through temporary stream
baseflow augmentation in middle Maggie
Creek, Susie Creek, and biologically
important seeps and springs.

4-76



Chapter 4 - Consequences of the Proposed Action and Alternatives

» Recolonization of depleted sections of the
Humboldt river using indigenous
invertebrates after monitoring determines
the need. This mitigation measure has not
yet been necessary.

* Prevention of increased sediment loading
to the Humboldt River through
implementation of channel stabilization
measures and creation of a polishing
wetland at the base of Maggie Creek. This
has been accomplished and demonstrated
to be effective.

* Prevention of temperature increases by
construction of cooling towers. Thetowers
have been constructed and demonstrated
to be effective.

Recent field reconnai ssancesurveysand BLM
monitoring reveal that these mitigation
procedures are effective in providing
mitigation for the existing project. Riparian
and aguatic habitat in Maggie Creek and
severad tributarieshaveimproved dramaticaly
since initiation of the restoration efforts.
Recommendations for mitigation of the
proposed amendment would be to continue
with the current mitigation strategies.
Additional mitigation recommended is
presented in the Threatened and Endangered
Species Section below.

Irreversible and Irretrievable
Commitment of Resources

There is potential for irreversible or
irretrievablecommitment of aquatic resources
resulting from the dewatering of springs/seeps
or stream reaches. If springs or streams are
dewatered, the aquatic habitat may no longer
be able to sustain the existing popul ations of
aquatic species. If recovery of the springs or

streams does not occur or is not adequate to
restorethehabitat, therewould beirretrievable
loss of aquatic wildlife. Mitigation measures
have beenidentified for these potential effects,
and if successful, would mitigate irreversible
or irretrievable commitments of aquatic
resources. Given the uncertainty of the
potential loss of the surface expression of
springs or seeps due to groundwater
drawdown, it is also uncertain whether
mitigation would be successful. If not,
spring/seep loss would beirretrievable.

Residual Effects

Aquatic habitats associated with smaller
tributaries to Maggie Creek could experience
losses during the period of dewatering, but are
expected to return to near premining
conditions over a long time. The degree to
which they fall to return to premining
conditions would be aresidual effect.

THREATENED, ENDANGERED,
CANDIDATE AND SENSITIVE
SPECIES

Direct and Indirect Impacts

Proposed Action
Bald Eagle

Bald eagles wintering along the Humboldt
River would experience minor impacts due to
the greater expanses of ice-free water in
winter. Discharge of water at temperatures
within 2°C of Humboldt River water would
dightly increase the amount of ice-free water
and attract migrating and winteringwaterfowl,
a potential food source for eagles. Eagles
might be exposed to increased concentrations

477



Chapter 4 - Consequences of the Proposed Action and Alternatives

of metals and trace elements if fish tend to
biomagnify those elements. After discharge
from Gold Quarry dewatering ceases, some
reaches of the Humboldt River below Carlin
may have reduced baseflows due to the cone
of depression. Periodic cessation of flow
probably would reduce fish populations. This
impact would be minor because eagleswithin
the project area primarily rely on jackrabbits
and carrion for winter food.

Lahontan Cutthroat Trout

No habitat containing Lahontan cutthroat trout
would be directly affected by the incremental
expansion of the 10-foot drawdown contour
. Potential indirect effectsonthe
trout remain as they were analyzed in the
origind EIS (BLM, 1993). The SOAPA
would serve to extend the same kinds of
effects to approximately 2011. Actualy, the
groundwater modeling for the SOAPA
essentially removed approximately 4.5 miles
of middle Maggie Creek from within the 10-
foot drawdown contour, thereby reducing the
potential somewhat, for effects on that reach
of stream. Additionally, Maggie Creek is fed
by 34 feeder streams, only one of which is
predicted to be affected by dewatering in their
headwaters, so the potential for dewatering
effects on the mainstem of Maggie Creek may
be masked by flow contributions from the
feeder streams not potentially affected by
drawdown. Potential effectson Maggie Creek
are expected to remain as described in the
origina EIS (BLM, 1993). Potential LCT re-
introduction habitat in Susie Creek is aso
predicted to have reduced baseflows (BLM,
1993).

Lahontan cutthroat trout have been absent
from lower Maggie Creek for decades as a
result of degraded habitat conditions from
livestock grazing, pre-project low baseflows,
and the fact that lower Maggie Creek is a
naturally losing stream and periodically went
dry. Therefore, discharge of excess water into
lower Maggie Creek and subsequent
dewatering of the stream channel during
groundwater recovery would not affect
existing Lahontan cutthroat trout habitat.

Although Susie Creek is not currently
inhabited by Lahontan cutthroat trout, the
Lahontan cutthroat trout Recovery Plan has
identified it as a potential Lahontan cutthroat
trout reintroduction stream (USFWS, 1995).
Susie Creek baseflow near its confluencewith
the Humboldt River, is predicted to decrease
from 0.8 to 0.6 cfs due to implementation of
the SOAPA and cumulative mining actionsin
the region (Chapter 4, Water Resources
Section). These effects on Susie Creek are
expected to occur in the lower reach near its
confluence with the Humboldt River.

Columbia Spotted Frog

Mine dewatering is not expected to affect any
of the perennial surface water reaches in the
Maggie Creek subbasin where spotted frog
popul ations have been found (Maggie Creek
upstream of the Coyote Creek confluence,
Little Jack Creek, Spring Creek, and Coyote
Creek). All theselocations are more than one-
half mile outside the 10-foot drawdown
contour, and spring sources contributing to
these streams are al so outside the drawdown
contour.
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Other Species of Concern

Potential direct impacts from dewatering to
certain BLM sensitive species, could result
from habitat destruction and degradation,
displacement from habitat, and reduction of
wetlands and riparian zones. Theorigina EIS
(BLM, 1993) fully discussed the potential
impactsto wildlife species of concern, andthe
expansion of facilities for SOAPA would
continuethoseimpactsin kind and magnitude.
The following discussion represents a
summary of potential incremental impacts
expected from the expansion.

Potential impacts to ferruginous hawks,
burrowing owl, and northern goshawkswould
be less than the minor effects identified in
1993. The potential long-term loss of some
seeps, springs, and stream reaches within the
incremental areaof potential impact to surface
waters could reduce the amount of potentially
available habitat for Preble's shrew. Various
bats including Townsend’s big-eared, long-
legged myotis, long-eared myotis, fringed
myotis, small-footed myotis, and spotted bat
would be anticipated to experience less than
the minor effects identified in 1993.

However, if metals and trace elements are
elevated in the pit lake, bats (and raptors)
would be exposed to those increased levels.

Potential effects on white-faced ibis, least
bittern, and black tern would experience
effectslessthan those considered low in 1993.
However, these birds could possibly be
exposed to elevated level s of metalsand trace
elements as they forage along the Humbol dt
River. This exposure, while unlikely to be
lethal, may have sublethal effects over time
that might affect overall health of the birds.
Effects on the Nevada viceroy butterfly were

related to potential habitat 10ss and the losses
would be less than were identified in 1993.
The Proposed Action would extend the
potential effectsin time.

Springsnailsare considered important because
of their restricted distribution and native
origin. Springsnails are present in 10 springs
in theregion. None of these springsarewithin
the 10-foot drawdown contour, thereforethere
should be no effects to spring snail
populations.

No sage grouse leks would be impacted
directly by the proposed incremental
expansion. The pit expansion of 139 acres
represents a permanent loss of sage grouse
habitat becausethe pit would not be reclaimed
following mining. The groundwater
drawdown would potentially affect areas of
wetland habitat at several springs and seeps.
Thelossof these vegetation typeswould serve
to eliminate brood-rearing habitat at these
sites, potentially atering the sage grouse
distribution during summer and autumn, and
potentially reducing the total sage grouse
popul ation.

Improvements to riparian habitat conditions
within the (BLM, 1993) predicted zone of
impact should mitigate potential impacts to
theCaliforniafloater. Inaddition, if theannual
recalibrated model extends the drawdown
contour to that portion of Maggie Creek where
two California floaters were found, or if the
groundwater level inwell MAG-A (described
in the Water Resources Section) falls to less
than onefoot above the elevation of the bed of
Maggie Creek, then a study could be
conducted by a third party agreeable to
Newmont and the BLM to determine if a
viable population of Californiafloaters exists
in this reach of the creek. If the groundwater
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level in well MAG-B falls to less than one
foot above the elevation of the bed of Maggie
Creek at that location, Newmont would
initiate, within fourteen days, consultation
with the BLM concerning possible
augmentation of Maggie Creek below the
confluence of Coyote Creek and Maggie
Creek.

Alternatives

Under the action alternatives, the 10-foot
drawdown contour would expand and
incrementally affect five seeps and springs.
Thiscombined with the additional 10 years of
drawdown could adversely impact potential
aguatic habitat for certain species of concern.
Some species or individuals of bats displaced
by potentially reduced surface water resources
would be able to utilize the pit lake as
foraging habitat.

Backfilling of the Mac Pit

Impacts to the threatened, endangered and
BLM sensitive species as a result of this
alternativewould besimilar tothosedescribed
for the Proposed Action. The only difference
would bethat the Mac pit would be backfilled
with waste rock. By placing the waste rock
back into the Mac pit, 40 acres of wildlife
habitat would be made available and the size
of both the North and South WRDFswould be
reduced by approximately six acres. This
would result in less potential habitat for the
ferruginous hawk being lost under the
WRDFs.

Modified Waste
Facilities

Rock Disposal

This dternative is essentialy the same as the
Proposed Action, except for the handling of

the waste rock. Under this alternative some
waste rock would be hauled to various areas
for road and embankment construction. In
addition, the South WRDF would be
constructed higher rather than larger in area.
This would result in 50 acres less potential
wildlife habitat being lost within thefootprint.
This dternative would aso result in three
fewer acres of disturbance for a water
diversion being constructed around the South
WRDF.

No Action Alternative

The No Action aternative would result in the
same potentia impacts on threatened,
endangered, candidate and special status
species that have been stated in the original
EIS (BLM, 1993). Under the No Action
aternative, mining operations, including
dewatering activities, would cease in 2001.

Potential Mitigation and
Monitoring

Impacts that were predicted to occur as a
result of the existing South Operations Area
Project were mitigated by Newmont by
implementation of the associated Mitigation
Plan (BLM, 1993). Many items have been
completed or arecurrently beingimplemented.
A summary of itemsin the plan was presented
in the Aquatic Habitat and Fisheries section
earlier in this chapter.

Recent field reconnai ssance surveysand BLM
monitoring reveal that these mitigation
procedures are effective in providing
mitigation for the existing project (BLM,
1997a). Riparian and aguatic habitat in
Maggie Creek, Little Jack Creek, Coyote
Creek and other tributaries have improved
dramatically sinceinitiation of the restoration
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efforts. Recommendations for mitigation of
the proposed amendment would beto continue
with the current mitigation strategies.

Starting in 1993, Newmont and the TS Ranch
have conducted areseeding and improvement
program in the Dunphy Hills area, much of
which was burned and became dominated by
cheatgrass, apoor vegetation for muledeer and
sage grouse. Over 3,800 acres of public land
have been seeded to grasses and other species,
then over-seeded with sagebrush and
rabbitbrush. These seedings are contributing
to muledeer and sagegrouse habitat.

Additional mitigation recommended would be
asfollows:

e Potential mitigation could include
replacement of the perched culverts with
structures designed for fish passage at the
road crossings of the Maggie Creek
tributaries that have Lahontan cutthroat
trout habitat. This might or might not
increase the meta population potential of
the Maggie Creek subbasin. The subbasin
currently has low meta-population
potential due, in part, to the culverts
creating barriersto migration, and because
lower reaches of several tributariesdry up
after spring runoff.

* Newmont’'s commitment to provide
baseflow augmentation in 1993 (BLM,
1993) would continue in force, if and
when the need arises. Moreinformationis
now available concerning rewatering for
the restoration of fisheries and riparian
valuesin dewatered streams. An example
is Hill and Platts, 1998. “Ecosystem
Restoration, A Case Study in the Owens
River Gorge, California.”

Potential mitigation couldincludecreation
of a permanent migration barrier in lower
Maggie Creek to eliminate the possibility
of nonnative trout (primarily rainbow)
from migrating from the Humbol dt River
into Lahontan cutthroat trout habitat in
upper Maggie Creek.

Simon and Jack Creeks have potentia to
be recovered for Lahontan cutthroat trout
habitat. An intensive recovery program
similar to that occurring in adjacent
Maggie Creek tributaries could be
conducted for dewatering mitigation.

Newmont will continue to mitigate the
potential effects of raptors and corvids
(ravens and crows) on sage grouse, and
other species of concern, as agreed to in
1993 (BLM, 1993) by ensuring effective
and permanent (metal) anti-perching
devices will be used to deter the use of
powerlines and powerline structures as
perches or nesting sites by raptors and
corvids. Newmont agreesthat any devices
used would be maintained or upgraded, in
coordination with the power company for
the life of the powerlines associated with
the SOAPA expansion within the
Newmont study area, through Newmontin
coordination with the power company.

It is recommended that Newmont survey
the powerlines between the North and
South OperationsAreasto ensurethelines
are raptor-proof. A sage grouse lek is
present in the area and raptors have been
observed using the powerline. Ensuring
anti-perch structures are present would
mitigate effects on sage grouse.

139 acres of sage grouse habitat must be
rehabilitated as mitigation. The 139 acres
of sage grouse habitat permanently lost to
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the pit expansion could be mitigated in
other ways such as off-site habitat
enhancement, creation of new water
sources (guzzlers), additional protection
for known leks, or other measures to be
identified in the Final Mitigation Plan for
the Record of Decision.

* Enhancement opportunities in Spring
Creek should be evaluated. The stream
looks promising but lacks salmonids
(except for amarginal popul ation of brook
trout). Further evaluation of sediment
loads, water quality, and habitat
conditions is needed to determine
restoration needs, as well as to monitor
brook trout establishment, whichwould be
catastrophic for Lahontan cutthroat trout.
The NevadaDivision of Wildlife planson
reintroducing Lahontan cutthroat trout to
the stream as part of the Nevada Species
Management Plan for that species.

Successful  implementation of mitigation
measures would eliminate residual adverse
effects on other threatened, endangered, or
BLM sensitive species.

In 1993, Newmont agreed to augment flows
into ponds used by the Townsend’ s big-eared
bat if the ponds were impacted. The ponds on
Lynn’s Creek washed out in spring 1993 and
no longer exist (comment letter from D.J.
Vandenberg, 2-3-99), and this mitigation
measure became moot.

Also in 1993, Newmont agreed to reclaim
disturbed areas and enhance the final pit wall
with constructed overhangs and alcoves for
raptors. Thismitigation measureisongoingin
the case of concurrent reclamation, but final
pit wall enhancement would not be conducted
until after mining ceases.

Irreversible and Irretrievable
Commitment of Resources

Therewouldbenoirreversibleor irretrievable
commitment of resources that would affect
threatened, endangered, or BLM sensitive
species if the approved mitigation measures
outlinedintheoriginal Mitigation Plan (BLM,
1993), are implemented.

Residual Effects

Successful  implementation of mitigation
measureswould eliminate any residual effects
on threatened, endangered, candidate or
gpecial status species. This conclusion is
based on implementing al mitigating
measures from the existing Mitigation Plan
(BLM, 1993) plus additional mitigation
measures identified in this EIS and in the
Cumulative Impact Assessment (BLM,
2000Db).

LIVESTOCK GRAZING

The Proposed Action would result in 71
AUMs on public lands in Section 18 being
suspended. Following mining and
reclamation, these AUMs would be available
for grazing use. In addition, in the area of
incremental  groundwater drawdown and
recovery, a total of 5 springs and seeps, 11
wells and groundwater rights (three of which
are stock wells) , and 2 streams (Marys and
Maggie Creek) within the study area could be
affected through reduction or loss of baseflow

Figur e 4-20)

Livestock grazing in the study area would be
affected by potential changes in stockwater
availability associated with groundwater
drawdown. If stockwater availability is
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reduced, it may result in permanent reductions
in stocking rates or periods of use on some
grazing allotments. Some areas would be
permanently lost to livestock grazing because
they are not reclaimable, e.g., the expanded
mine pit would result in 139 acres lost to
grazing. Some steep slopes remaining after
reclamationwould experiencelimited grazing,
e.g., approximately 330 acres would be steep
slopes.

Direct and Indirect Impacts

Proposed Action

The Proposed Action would have direct,
indirect and cumulative impacts on the
grazing resources within the project area.
Theseimpactswould arisefrom three sources,
permanent loss of grazing lands (e.g., open
pit), temporary loss of grazing lands, and the
reduction of water sources.

The proposed Action would directly result in
the temporary suspension of 71 AUMSs on
public lands in Section 18 in the Mary's
Mountain allotment. This total loss would be
in addition to those | osses accounted for in the
origina EIS(BLM, 1993). Impactsto grazing
would result from two phenomena; the direct
impact of loss of forage (temporary and
permanent) from fencing out Section 18, and
indirect impacts from possible loss of areato
graze due to loss of water resources. The
resulting impacts include possible reductions
instockingrates, possibleherd reductions, and
possiblereduced incomefor theranchers. The
loss of water sources may or may not require
reductions in stocking levels based on the
amount of water lost (all or only some), the
period of itsloss (entire grazing season or just
late summer), availability of other water
sources (developed or undeveloped), and the

amount of mitigation of lost water sources
(Newmont has committed to replenish or
replace spring flows lost as a result of
dewatering). Thelossof forageareaswould be
restored (less the area of the pit) following
mine closure and reclamation.

It is anticipated that the reduction in AUMs
(because of steep slope areas) would be a
long-termimpact. Upon closureof operations,
the areas fenced off from grazing would be
reestablished as grazing lands. Origind
grazing improvementswould bereplaced, and
the area would be revegetated with the
appropriate cover. As a consequence of these
activities, it isexpected that the suspension of
AUMs in Section 18 would be restored after
the closure of the mine.

Continued dewatering of the Gold Quarry pit
would affect both surface water and
groundwater resources, and therefore
stockwater sources. Potential impacts to
livestock grazing from dewatering would
include changes in livestock distribution and
forageutilization. Therearethree known stock
wells (of the 11 total wells) within the
incremental  10-foot drawdown contour
| (Figure 4-5 and| T able 4-1)| Impacts on these
wells would depend on their depth and
location within the groundwater cone of
depression. Based onthe assessment presented
intheWater Resources section of thischapter,
only theMeierhoff irrigation well (Section 26,
T33N R52E) with a known total depth could
possibly be entirely dewatered.

Dewatering of the Gold Quarry pit could
result in reduced baseflow or complete
cessation of flow in five springs and seeps
within theincremental predicted groundwater

drawdown area (Table 4-2), Other springs

have not been devel opedfor livestock use, and
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they may also provide water for livestock.
Lossof these springswoul d displacelivestock
from forage that would then be too far from
water to be usable.

Two devel oped springsthat could beimpacted
by incremental dewatering are in the Hadley
allotment. Two developed springs are in the
Marys Mountain allotment, and one isin the
McKinley alotment|(Figure 3-12)| If other
springs in these alotments keep flowing at
some level, they may supply enough water to
compensate for springs that could dry up.

The central portion of the Hadley allotment
could have reduced water availability if the
two springs discussed above are dewatered,
and wells of unknown depth are dewatered.
Reduced water availability may aso change
areas into “secondary areas’ virtualy
unuseabl e because of the distance from water.

Similarly, if the two springs in the eastern
portion of Marys Mountain allotment are
dewatered, availability of water in the central
portion of the Marys Mountain allotment
could be impacted. The same situation would
occur inthewest-central areaof theMcKinley
allotment.

Range improvements potentially impacted by
the Proposed Action include spring and well
developments mentioned previously and a
boundary fence between Marys Mountain and
T Lazy S alotments in Section 34 (T34N
R51W), on the west side of the SOAPA site.
The boundary fence is currently within the
mine boundary, but will be rebuilt after mine
closure.

Alternatives
The alternative to backfill the Mac pit would

create approximately 40 acres of areasuitable
for grazing after reclamation and revegetation

was complete. The 40 acreswould beinthe T
Lazy Sallotment and could provide additional
AUMs compared to the Proposed Action.

Thealternativeto modify the James Creek and
South WRDFswould allow approximately 53
acres to remain disturbed by the WRDFs in
comparison with the Proposed Action. The53
acres are located in the Marys Mountain
alotment and could represent AUMSs not |ost
to the project.

No Action Alternative

The No Action aternative would have no
additional impacts on grazing beyond those
aready permitted. The originad EIS (BLM,
1993) predicted a reduction of 8,092 AUMSs.

Potential Mitigation and
Monitoring

Selected springs, seeps and streams would be
monitored according to the approved
Mitigation Plan. If any reduced flows are
observed, the sources would be augmented or
compensated by providing additional water in
the same vicinity, as described in the

Mitigation Plan. Forage lost could be
mitigated by rangeland seedings in areas
outside the cone of depression (BLM, 1993).
Newmont has seeded over 6,500 acres offsite
for range and wildlife habitat. Additionally,
Newmont has conducted several fencing
projects around springs to prohibit cattle and
preserve spring functions.

Other measures could include additional
fencing placed at spring sites to prevent
trampling, alternative water sources could
beprovided through hauling or devel opment of
other wells or springs, changing the period of
use to make maximum use of available water,
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or other mitigation measures could be
identified for negotiation in the Find
Mitigation Plan that will be devel oped for the
Record of Decision.

Irreversible and Irretrievable
Commitment of Resources

There would be an irretrievable commitment
of forage lost during and following mining,
and anirreversibleloss of forage dueto the pit
expansion. If the Proposed Action is
implemented, 71 AUMs would be
irretrievably lost from the use of Section 18
for thelife of the project. Therewould aso be
an irretrievable loss of livestock grazing
potential for the amendment area until
revegetation is sufficient to allow grazing to
resume.

Backfilling the Mac pit would alow
reclamation of 40 acres that would have been
irretrievably lost. The desired land use for the
40 acres would be wildlife habitat and
grazing.

Residual Effects

There would be a reduction in livestock
numbers due to the permanent unreclaimed
features (Gold Quarry pit expansion) and
steep slopes (WRDFs and leach facilities).
Eventual recovery of groundwater levelsinthe
project areais expected to restore baseflow to
springsand seepsto near pre-mining levels(or
with augmentation water) that were affected
by dewatering. However, the total recovery
period could be nearly 100 years, and if
baseflows do not recover completely, that
would constitute aresidual effect.

RECREATION

The SOAPA wouldresultin 1,392 fewer acres
being available for recreational use after
mining. No temporary workers associated
with construction of new facilities are
projected so there should be no impact to
existing campgroundsand other recreationists
in the area.

Direct and Indirect Impacts

Proposed Action

The potential effects of the construction and
operation of the proposed facilities on
recreation resources are based on how much
opportunity is being lost for other recreation
pursuits. The construction and operation of the
proposed facilities can also affect recreation
activities by altering the physical setting and
visual quality of the recreation experience, by
changing access opportunities, and by directly
disrupting existingrecreation activities. Direct
impacts to recreation occur when available
recreation lands are converted to restricted
uses by proposed mine facilities.

The Proposed Action would not result in any
increase in the level of vigitation to existing
recreational facilitiesidentifiedintheorigina
EIS (BLM, 1993). The only effect on
recreation from the Proposed Actionwould be
to extend existing levels of visitation on
recreational facilities through the year 2011.

Land disturbed under any action alternative
essentially would not be removed from
existing recreation uses, as these lands are
presently fenced to prevent public entry. The
impacts to recreation opportunities, including
the number of acresdisturbed by the proposed
amendment, in the project area and the Elko
Resource Management Plan Areaarecommon
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to al action dternatives. None of the
alternatives would reduce recreation
opportunities in the project area and the Elko
area

The mining activities under any action
aternative would not require any additional
workforce. It is anticipated that the current
workforce would be sufficient for the mine
expansion. There would be no change in the
level of visitor use of recreation areas and
facilitiesin Elko and Eurekacountiesresulting
from the addition of employees to the project
workforce.

There are no developed recreation areas
within or near the project area. There would
be no change in existing levels of dispersed
recreation activities on public lands
surrounding the project area as aresult of the
mine expansion under any action alternative.
It is anticipated that the existing level of
recreation activity would continue on these
lands. In general, any acreage removed from
existing land uses by project facilities would
be insignificant relative to the area available
for these uses in adjacent areas of public
lands. Once mining operations have ceased
and public access is reopened, dispersed
recreational opportunities would become
available in most of the area that was closed
for public safety.

Alternatives

Neither of the action alternatives would have
any different impacts on recreation
opportunitiesthanwould the Proposed Action.

No Action Alternative

No additional impacts to existing developed
and dispersed recreation resources would

occur under this alternative. The existing
condition of BLM lands in the SOAPA area
would be maintained under the current
management direction as defined in the
BLM'’ s Elko Resourc